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1. 

One Chapter and a Collection of 
Figures of Handbook on 1-^4 Tank 

DATE DISTR. 


Jansnary I961 


2. 

Document on Tank Operating 

NO. PAGES 


1 



Instructions 






3 . 

Document on Diving Suit TU -1 

REFERENCES 

RD 

50X1 -HUM 


DATE OF 
INFO. 

PLACE & 
DATE ACQ. 


Att* No. 1: Chapter 12 of the handbook on the T -54 tank described in 
referenced reports. The cheeptdr is entitled 
of Tank Technical Maiiufcenance Tasks, " and consists of 
sections one to four, which deal with quick inspection and 
technical servicing procedures. There are 12 pages of text 
in all. 


Att. No. 2 ; An untitled coUectlon of^lgures numbered • consecutively 

from 1 to 35 . Three unnumbered figures are included; figures 
numbered 4 , 12, 23, 25, 26, 27, and 34 are not included* 

The figures pertain to various operating systems of the tank, 
including the heating, cooling, fuel, lubricating, transmission, 
communications, and Tire fighting; systems. The "main electrical 
equipment plan" is included among the unnumbered figures. 

Att. No. 3 : ^c;™ent "D", which is entitled-’Brief Instruction on Operating 
Tanks. It has eight sections which deal with engine operatinm 
tank maintenance under normal and under winter conditions* 
maintenance of fire fighting equipment and of hydraulic shock 
absorbers; structure, use, and maintenance of electric drive 
EPV- 4 ; adjustment driving gear; and operating arrangements 
and instructiuns both on armament and on the engine. In 
translated form the document is 67 pages long. 


Att. No. k: 


Doc™ent "H" which is entitled "Instructions for Using the 

Divi^ Suit TU-1, " and consists of two pages of text and a 50X1 -HUM 





xl army I X 1 navy lx I air 

1 INIC 1 mi 


(Nof ; Wo»hm9ton dirtribution indicotad by Fi>td distribution by "#».) 


Hsn 


HHH 


Sanitized Copy App"ro"fof*de?se^201 1 /01 /19^*1 a1^"'^0TU02 " 






Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8 


OiAPTffi 12 - 


TEca;ic 


50X1 -HUM 


sec. 1 . The ^ick Insgycuq n. ^Wl-HUM 

The ^:ick Inspection is oarricd out belore the tank the tank perk and 

during ahoa t haJLts on the road* It is done to check the vehicle’s read worthineas* 


n^tUOTXCWS 


chBca: 

tiiat t};© tank is filled up wit}i diesel fuel; 

fuel, oil water and coolant. o_l 

cooliuit. 


lAt the hatch covers anr. the plug in 
t-te floor of tie tank are fitten 
properly , 

ti.al the spare paj ts kit arid other I 
eqi-.y^Dei-l on the cutaj ee of the ! 

ox'e yroperly filled and secrielp | 

i’;u5te!.e.> v^.y,. Hoi tarls , 1 ■ i 1 

spare mack lliks, tcjwii^g nawsar, i 

and other accessories. j 

t-.;^t ti;e ;r ji elevatii. pear and j 

tunet traverstt nteci^anist* are | 

fiorictiouing comer tly* j 

the Tforking of tae electrical liring 
t ear both l or tiie raain armament and 
the co-oxral see th&t the 

.'lacips are srrvi :eal la, 

hie oonc’dtj n oi' t: o sights and tr.e 
otiier obsecration . : i» t^wionts. 

tiiat ti.e ccvors protecting instruments, 
ansem^^^^ieo ai. , sub— asscii.i-lies are 


j The air* sv^ly valve must 
I ho fully closed; tl^.c 
I filler cap must be securely 
I fastened* 

! Tiio small hatch underneath 
the pre- 4 i(eatsr eskittast pipe 

must he fully closed. 

If rioc^;ssary secure spai’e 
parts stoi'es. 


li' i*ect ssai^", clean object 


tmt t \c sa;u^.Tr..; t Oil ^cxlc is correr-t; 1 
that t.be armuiuiition : s serviceable j 

aiidi ooin'octly st'^we i. j 


ti.at the .V d 
3 V' stem ro e a 
L nrzer oaii. 


il OSS set ijiu inter-co/’i 
i'iijo ( '-.eck also tiie 


the lik-i ta - iiitoi'i.al aiid oxten al 

stiij't up U:e en^nrie ant. c*iecl: its 
perl crmai-cc at ^ ^ I’erer.t speeds 
(low, roejaum, aru, fast running^; 
Oi.ecy tie controls; dear, for 
leaks. 


woia^ct r toffa e of arr.i'i.i tio: 


i bet et 01 operat,^oiial 
^ fx'em;enc7; irsert o'.iartii 

J clock 1 crystal, on 
I op c'ra 1 1 c na 1 1 i*e ’» ’ ei ;cy and 
I reserve li'e leiic; ; check 
1 iiiteiTtol exteri al 

! conrnjinioations. 

I 

J 

r o Uiis 0 / r>wit('hing the;. 

! oi\ raic ofii 

j ref ore etnrtiiig up actuate 
tiie electric oil pump. In 
cold vreatucr wnrm Uie engine 
witi: the preheater. 




50X1 -HUM 
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msaHucncNS 


Chedc state of the batteries and 
resistanoe of the cimuit by lasanA of 
a voltanneter* 

Cbeok the steering eechanism and the 
devise for opening the engine loxjvree 


steering levers shoxild 
Bwve freely. 


Check that there are no fuel, oil or 
coolant leaks from the etigine or oil 
leaks tTOBk the tranenisaitoM# . 

fixtemally, check for possible leaks 
from the steering clutch case, for 
signs of undue wear can the road wheels 
arid driving sprockets; also for 
leakages from the shock absori>ers. 

Check that spare parts and stores 
are secure. 

Check the track tension; if necessary 


To do this the (water) 
radiator should be raised. 


Trace leaks and eliminate. 
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TMhAioid S«nrloin6 llo« 1 is oszxisd out sach t±mm the 'vehlole returns from 
a vtMi issesvectlve of the number of kilemetree o ee er ed u AltemetiTelj it should 
be perfenieii after esob 100 or 150 kms* The ob^ct of seonrlclng is to prepere the 
tank for future use bj carz^nlng out the tasks as set out in the serricing s^dule. 


TiSK 

TCX)Li CfR K< 3 PT 

flBCHJlEED . 

IIi'STKUGTlCl<S 

Top up tank with fuel, oil and 
coolant. 

hiesel fuel; 
oil KT-16P| 
coolant. 

When filling the radiator 
with inti-ft^ese the two 
top rows ol’ radiators must 
be uncovered, so tiiat t}^e 
li'juid can be seen entering 
the iTLdiator neck. 

When filling up witii water, 
the water level should 
reach up to the comnenceijent 
of the threads in the x^ck 
of the radiator. 

Clean out the holes in t}ie fuel 
tank filler caps. Whsn the tank 
has been operating in dust-cloud 
conditions wash the caps (anu 
their float iieohaid.amB} with 
diesel fuel; also zemore water 

radiator filler caps and remove 
dust and dirt by wasiiing with 
water. 

i 

I 1 

i 

1 

1 

1 

1 

1 

Wash the tank dcwmi check for 

damage - have defects put right. 

- , 1 


Check that all hatch oevers close 
properly, that the plxig in the 
base of the tank is ftm in its 
seating and paz*ticulaxly that 
there is the right amount of 
tension m the bolt securing the 
hatch covers of the eroergenoy 
exit. 


The tension may he tested 
\TitXi a hammer. 

Check the spare parts, stores and 
i\xol tanks for state and 

security. 

•• 

If necessary tig^:iten 
securir^g stl^s. 

Check stowage of auriuidtion and 
ammunition trays. 



Tracks and Sufi^ension 



Kxamine the tracks, look for 
defects in the tracks and track 
pins; if necessaiy coorrect 

track tfTisicn. 

- 

- 


When, as the result of wear, it is no longer possible to ta]:e up slack in the 
tracks by means oi^ the track tensioner, one link should be reMvcrl froni eadi ta*ack, 
irtThen three links have '•'>een removed from each trad; ciwige the left spi-ocket rounu 
with the right ore and renew all U'acJc pii.s, axfter this, remove more lirJts, but 
when six of seven link;^ Ixave been removed aii-t lurthicr ti^Jitening is iinpossible, 
chiar.ge the tracks. 


50X1 -HUM 
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3ECQET 


Check that tiwre are no oil leaks from 
the labyrinth foncaticn covctb, (fluid 
seal preventing leaka^ of fluid 
belmeen moving parts), or from the 
armoured hub-covers of the road uheels 
or idler wheels} check also there is 
no escape of fluid frcjm the shock 
absorbers. 

Engine CoEiparteent 

Kemove dust and dirt and ejcamine 
for defects. 

Examine the engine and tlie various 
engine conjponents for oil and coolant 
leaks} pay particular attention to 
joints and unions, 

<Jhec2: that the arrows coincide 
show uliether or not the broke 
bands on the transmission bi'slccs ai*e 
properly adjusted. 


^ . 




v/hen tlie .s Leu'.g driven in extrei/iely dusty conditiojis and it is found 

that greater effort is Leec.ed -to move the epicyclic; ^-eojc* levers and gear oox 
wash out -fche couidings mn r-eedle bearings of the stoearing mechanism'^xTl-to diesel 
fuel* Do not oil coviplings after washing out. 


Clean out air cleaner 



I dee section: -'^Maintenanoe 
oi‘ the air supply system'^ 


i^^ghtirg CoEparteent 


Clean -the cciipar-tr'.ent of dust lUic' 
dirt. Check ease of openlrig ">i.d 
closing an< - fit of toirj:-et i*atCfiCG 
of the driver-iiiechanic, eorij^.onHor 
ond loader, and the latches rxA 
clanps on thean. 


j Oil 

I T3iatin-^1 


If necessary clean and oil 
the opening devices. 


I 

I 


In conditions ot' high terperaturo ana air the c3.osing Jevices should be 

cov:irea with a toxii layer of giui oil. 


Check ease of turning of -Uie 
turret ( the horizontal laying 
handwheel of the gun) using tiic 
hand or electrical gear, and 
ease of turning of the vertical 
laying handwheel of the gui\. 


Oil T£iat *n«-201 
'^desel oil. 


jj If tu^*et -turns stiffly, 

I v/ash out the turret bearing 
♦ race; if handsiheels cu'e 
! i-tiff , clean \7aah out and 
I oil -the tee -til of -the 
t driving gears of tiie 
I elevating and traversing 
mechanisms and the 
I elevating arc. 


SKCid.T 
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In h0t 


the ere wi th e thin leyer ef guei eil^ 


end cindltlotur oerer the teeth of the geere end 


_50X1-HUM 


deen ^ duet er nud the oontect 
deeioe^ on the oeonenderU hetdb and 
the oontect derlce of the turret 
trewerae eeoheniwi. 


In very duety conditions 
clean with a reg the 
contect rings and brushes 
of the on— ienihir*e hatch 


enc turret traverse 
laechanisn contact device. 


Check ease of turning ef the vortical 
laying handwheel of the DBUC 


Oil Tsiatlai 
201 or imc 
oil, 

Uicsel fuel. 


If ti^t, clean the teeth 
of the gear and arc on the 
cracile withi a i^ag 3oai:ed 
in diesel oil: then oil 


up. 


In hot temperatures and dusty conditions cover the teeth Oi the gear anu the 
arc on the cradle with a thin layer of gun oil. 


Check: 



- Operation of the electrical 
firing ueclianlaa of the giun and 
ilGs; ensure first that the gun 
and UGb are unloaded, and having 
cocked the striker mechanisa and 
the AAGb, fire the gun and h&a 
by pressure on the appropriate 
firing button. 


In hot tenperatures and 
dust clean the I'lring 
buttons of the co-axial IC 
using an air spray. 

- Condition and firaness of ! 
si^ts and observation instru- i 
aents. 

• 

If r.ecessary clepji the 

glasses. 

- Operation of ligh.ting systems 
for Uie si^t scales and tank 
interior, and turret and hull 
fans. 

1 

Oieck by switching on. 

On couple ti on of a move ?rit}i lui- 
covered gun barrel, check cliSBiber 
and bore of the gun and also the 
condition of the IK; anaaioent# 

If necessary cleaii and oil 
the gun and MGs. 

1 

1 



^Tiver s Joiapartment 


Clean out the driver’s 

comparbaent. ^ 

Check: 

- air pres3\ire in the cylinc*ers, 
and ensure that there are no 
leaks from the conpressed aii" 
starter system. 

i 

I If air pi'essijt'e in suimner 
is less timn 4.5 kg/cm^ or in 
! wir.ter less tJian 65 

I chai'ge the cylin<^ers to 

15c kg/cm^. 

Translator’s bote. 1, This would seen to con:'e£:poi. ^ to a x otarv Lose function 

as described in the Centurion iiIarAial, 


50X1 -HUM 
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- ease of opening and closing of the j Oil US (solidol) 
louvres, by moving the levers from the * or oil 
fully clooed to the fully open * 

position end bock. 


- operation of the wandng lan^c and 
alarm horn of the f ire«-fighting 
systesn, by pressing the lai[p tost 
button on the vju.'ning board* 

” external signal (?) and internal 
lighting arrangements, and also 
operation of the head lights and 
side lights. 


If hinges stick, correct 
and oil the hinges* 


The li:®ps aliould li^-ht 
up and the horn sound* 


Ueir.ove ttie oriver'o epieccpes from 
tliOir seat in g3, and if necessary 
clean tiiem; clean the surfaces 
of the seatlngs of duct or naid and 
lightly oil. 


Check hpttery clajjps on the recks 
and leads to output terndiials 
(exteriiaJLly). Clean temin/ils of 
mud and li^;htly oil. 


Before testing, clean 
the external narts of 
the head lirjits ai:d oioc 
lights of dvet: clean 

the glasceo Vvlthout 
removing them. The 
external si; 5 ri:.l must i;Qt 
be cleaned by a jet of 
I water under precst^e, 

Suimer: gun oilj In hot teiperahires s.nd 
or solidol: . e:ctre2Le cdist do not oil 

j vTiriter half and | the epi scopes or seating 
j half naixture j after cleaning, 

I of giyi oil and 


'.ni. ustsrird. 
i vaseline or 
soliaol. 


In suraacr, at torr^ra- 
tiuTGs oi* more tlian 
+ 3^^ - every 5^ c^oys, 
and otlierwice every 
10-15 ^ys, chedc level 
of electrolyte, ensui'c 
tiiere are no leaks, and 
ckieck degree of cliarge 
by density of the 
electrolyte and if 



ft 

t 

1 

t 

necessary witli a hcrAy 
' icc} large battery cell 
tester. 

1 

If v/hen laoviii;: the engine ('.oes ret I 

work I'omally, “rev t!p“ end test tiie | 

opei^ation of the engine by car ri.d j 

witn iiistiojiments at differ ert 
engine speeds, -cemedy any faults, 

. . I 

11 

1 

( 

J 

( 

1 

vThen the cronlt shaft is 
turned by tiie starter, 
the TOltcmel^r sliOi?Id 
j i^cord a teiisi(;.n of 
17-18 vol'^3. 


Vftien leaving the tank, switch off all a^i-aratus and t>.e brttcry 

cut-off switch. 


li the ^anic oas to be lc**t star.c.ai^-. lo - : c:. o Uj^. hcens, clnn ,c- i-ovuic t-.o 

tap or the fuel listribution box. 
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?, '50X1-HUM 

T^ohnlfl*! Soonrloing 2 la oarrl^ out ¥r e r y 1000 Jon. in order to cbeck *tiie 
technical oondition of the tank and to prepare it for future naming: the 
f oUearing acheduXa if oarried. out* 




foau> OR 


HEQUItaD 


BISmJCTlOliS 


Carry out all taaka as laid daen in Technical Senrlcing No. 1 , and in 
addition; - 

Check: - 

- spare parts kit in the tank, and its 
fastenings. 


- tightness of bolts on the removable 
part of the engine conxpartment hatch. 


If necessary tighten 
the bolts and change 
any cross- threat led 

ones. 


Tracks and Suspension 


Oheck: 


- tigi^itness of Dolts on the idlers, | 
road i»heel brackets, driving sprockets! 
and hydraulic sliock absorbers, and 
also fastenings of the final drive 
covers to the hull. 


Garry out the c>ieck 
by knocking off the 
nuts wit^i a haBoaer so 
that acoeaa say be 
obtaained without dis- 
mantling sub-asseinblie^: 


- tightness of bolts attaching 
driving sprockets to tlie driving 
shafts of the final rive. 

Condition of tiie rubber tyres on 
the bogey wheels. 


i:>ngine Cornpartnient 

Change the oil in t}ic engine j Oil 1.IT-16P 

lubrication system. j 


Wash out: 

- the inlet renter of the bieael Oil, 

oil tank. 


No play can be 
allowed. 


In hot dusty weather 
when changing the oil 
wash out the system 
with hot oil lfr-l6P. 


- the oil filter 
KUuAJ? 


Diesel Oil, 


- tliC ’*rough filter” for the 
fiiel, 

- the ga\ize an i openings ii' the 
.If^livcry tube of ti:e fuel pump. 


Change cardboard 
filter elements every 
2000 k». 


After wasiiing out, 
wipe dry. 


Check: 


l liTinees anc, condition of 
exhaust niariit olds anc tubes and 
their connectioi s to each other. 


Carry out check withou-" 
diBinantling sub- 
assemblies. 


dSCfd.T 


50X1 -HUM 
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- fizraneos of control inotramento 
bolts* 

. 


condition of the fan© and their 
lever© , finnne©© and ©pXit-pina of the 
fan bolts, toothed cot^lings, casing 
and lever pins* 



- condition and finmess of toothed 
coijpllngs joining gear boxoo and 
epicyclic steering gear©* 


do not strdxi sub- 
assemblies* 

- connections of the apeodometer 
flexible tubing. 

1 


•condition of the transfer gears, of 
the connecting toothed couplings and 
firimeso of tlie bolts. 

' 

do not strip 
assemblies* 

- firnnoos of starter and starter 
leads. 

I 


- condition of the brake band© of the 
epicyclic steering gears and their 
ball and socket joints, and also 
clearance between the brake bands and 
the druiD3, 

- 

clearance should be 
from 0*6 - 2,5 ncii: 
if necessary adjust. 

Oil: - 

- hub bearings of the fan. 

Oil UT (konstalin) 

Add 100-1 50 ©ns. 

- the bedl bearings of tlie clutch 
release unit of the main clutch and 
the cTperating clutches of tlie 
epicyclic steering gear. 

Oil OT (konstalin) ' 

Add 75-100 grams to 
each point, '.Jhen 
tank is operating in 
loess dust regions, 
oil every 25 O- 30 O laQo 

- vertical of the gear bos 

linlcage. 

Oil TO (konstalin) 

Add 75-100 graim. 

Checlc tJ^ie level of oil in the 
transfer gear case nmi the gear 
boxes if necessary top-^ipo 

Oil TO-1 

normal oil level in 
the transt'er gear cast 
j.s tlie upper mark on 
the dipstick hj tiie 
letter 'G* - in ^e 
gear boxes, by the 
letter ‘K*. 


Oil in tits boxes, transfer gear case, and the epicyclic steering gears 

is changed every UDOO laa or v;hen tlie sub^assemblies are stripped. 

Check firemess 
of the pre-heater boiler, 

After every 50 hoiirs working of the pre-heater, clean the boiler of combustion 
prodLicts and add 20-30 grams of oil TSIAirill-201 to the reductor housing* In 
winter, when the pre^hcator is in use, periodically oil the socket of the casir.g 
into vhich the axle of the hiXind-drive gear fits, with TSLA!riI>201 (UTO or IJS), 

Clean out tJie boiler without renoving it from its seating. 

- Check onti-freeae j 

(specific gravity, percentage of j - - 

ethylene glycol to winter) 
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Plating Gonpertamiit 


Check: 



* Turret Claiii)* 

* 


- Ease of turning of coBnMuaacr^s 
cupola on its ball support and 
the hatch hinges. 

Diesel oil, 
TSLATIM-aDI . 

If stiff, TOih out and 
oil. 

• fimness of MG inountl&g on tbs 
STTivcl mount, eat a of turning and 
vertical laying hsnd-4dieel of the 

XBUL HG, 

Diesel oil, 
I'SIATIk-ZOI . 

If still (either swivel 
or handwheel), clean 
wash out and oil the 
swivel or teeth of the 
gear and arc on the 
cradle. 

- radio set mounts and intercon 
system lead connections: operation 
ef sets and intercon. 


If necessary, tighten 
connections. 


When servicing has been completed, tidy up the coiT|)artnents and replace spare 
parte kits. 


^^SECRETi. 50X1 -HUM 
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-IV - 

% 

SECHET 

Sec. If. Tectolcal ScrvioinK 

This ifl carried cut every 2000 kxn \7ith a vieav to cliccldng the technical 
condition of the tank and preparing it for f\a:*thcr running. The follo^Ting tasks 
are carried out:- ^ 


All tasks as set cut in Technical Sezvicing No. 2 , plus the f ollcjmng: - 


Inspect and if necessary clean and J Parafin, oil 
oil the catches of the towing hooks | oil IS 

and the locks, hin(;^3 and articulated | (solidol) 
Q0\j[pling,3 of the hatches. 


Traciis and f uspension 


Check road wheel brackets, bracket 
supports, shock absorbers, track 
tensioners, and labyrinth packings 
of the bogey wheels and idlors. 


By visual external 
inspection. 


listening the nut on the rod of the mushroom head of tlie chock absorber is 
carried out by screwing xjp tuital all clearances between the rating mesnibers have 
been removed: then nsake one Eore turn and insert split-pins. 


Check the joint pins end bushes 
of the hydraulic shock-absorber | 

linkage. j 

1 

1 

t 

If c: f^df iointly vrorn, 
replace. 

Oil the sleeves of the road v/heel 
brajcket axles. 

1 

1 

1 

Oil US 
( solidol ) 

1 

Oil (ICC -150 grams) 
should be inserted in 
tiie apertures in the 
brackets of tlis road. 
iTheol brackets. 

Add oil to the bearings of the 
bogey wheels. 

Oil US 
( solidol) 



Changing the oil in the bogey wheels, idlers and track tenoioners, and also 
lubrication of tiie rollers in the road wheel braclcet Gup-K^rto), is CriZ'ried out 
every /^XXX) km or when these sub-assemblies are dismantled. 


I 

dngine Goeipartment 

Check the pressuire relief valve j 

and ease of movement of the j - 

valve plunger in its seating. j 


Change tl-.e cartiboard filter j - 

element of the oil-filter. 

V^ash out the fine fi'cl filter. i-iesel fuel. 

Check level of oil in the i'wel Oil tlT-lfiP. 

puzrp regulator housing. | 


Pour 20-30 gprams into the ca.cir.g 
of tiie speedometer cable. 


Oil tzr-i6P. 


j iemove jamming by a 
j latere 1 Cisplacemerit of 
j the ylurigei’ end v/ash.iiig 
ort oV tie ^/alve \ not 
j tlirrurjitled; in hot water. 
If tills is ir^oscible, 
replace t ie \iiole valve 
I csccinbly. 


j Cliange ti.e oil every 
ijDOO 1cm. 

j Peur the oil, ?jid 

I I caref'-ally tighten the nut 
on the flexible 
spee ome t er c? bio . 




Sanitized Copy Approved for Release 201 1/01/19 : CIA-RDP80T00246A028700140001-8 



Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8 50X1-HUM 


1 

Cbocic «nd fade and radm aLearaave 
betiaaaai tha taatt of starter gear 

and the t^tfalag of the main clutah. 

i 



Ibetween the ends of 
ihe teeth should be 

SBU end redial 
cleai^noe bctfreen the 
sides of the teeth - 

0,8-1 iTjn, 


In extremely dusty conditions, clean the ooBMatstor and bruah-toldor of tlie 
starter whenever it is reraoved, but not less; t^^an every 2000 


Check uiagnituae of moment of slipr ing 
of t.lie fan clutch (clutch aiiO^J.d slip 
at a moncnt of i Ot; tion of 18 to 5^ 
k i 1 0 grat/nie tr e B . 

- 

If the fYiction plates 
ei'c ^vcm to a tJ.ixha^eu: 
of 1 or Iosf, chiuv - 

the driv.dig ^ late of 
the fctn c;lrtch. 

Cnsiure oil is not lealoxg from 

the joint of the final dri’'7e housing 
along the sliai't packings, and also 
ciieck tlxe I’astetiings of ti.e fij^al 

Jrive to the hull* 


External inspection: 
kiiOck the nuHs and 
bolts \Tlth ; haj.mer 
or wiiCie accessible 
use a sparuier. 

Add to the flt\al drives, ai'e 

filled with TSlATB: 20 \ .5 kg each. 



i 

Ghari^-^ing oil T: IAj‘i}«*-2C8 is c.ar;ied out ev ry iOOO kn 
is dismantled. j 

or when the f'in;il di'ivtv 

’ rivt'r* s Coim:artnient 

r 

Oil the pedal shaft an-i link brackt't. 
^JeverJ/ 

Oil UT 
('cnstalin) 

Ada 50-75 ;Ta.;iG .it 
evx-'r;.' point. 

Check the electrical cii*cuit of ti e 
?ire fijj^itiiig system, (uliCn re iacing 
cyl intiers) an tliC flarie ;.e teeter 
switches. 

I 

I 


Check linkage arijustment of ti'.e gear- 
box, main clutch, e icr/cli • gears, 
hrartes an^' fuel Tuunp; check ball 

anu socket joints an*', s^^lit-pins 
of the linkage holts. 

t 


/i^.ti:*i> COi-ipartzTient 

i 

Check !‘in:niess of upper and low^n 
turret ball race hearings ai^d 
recoil guard. 

t 

i 

If neccssarv tin* ten 
bolts. 

Clean the ^nd -i^'^rits of 

dust, remove cld oil and 
.^resh (in places to be riled/. 

Cji ^1. 

[ solid ol ) 


Cil:- 



- teeth of the turret traverse 
mechanism (electiic :x?tor} 

uil T; IAI'D1-2(''1 

If the traverse 
cieclianiai:. is strijnxd 
and oil removed from 
the housing, add 
7^-o00 ^ams of frer.i. 
oil T1 IAT3V2C1 . 

- reserve ir of the h^aidwheel axle, 
teeth of trie ai'c, an j gear oi' ti^e 

Oil If. Ird'' 111-201 

In usty jor. rlticns 
cover witii a thin layer 


liG LBhK mounting! 


50X1 -HUM 
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ssaibT 


- all leather straps on the tank 



should be oiled once a year \7ith 



aimsunition oil* 
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ELAN OP HEATING SYSTEM, 




aisns. Position of knob(h^le?) / 

— cooling 3pi-ing-s<jnitm-—. L View of engine from above. 

I”* 

Outlet of used gases^. 

Supply of fuel to 

Pi*e -he ate r. 

Rim off of pre«, ( 

- , ^ heated fual, J 

[ . of exhaust 

I when the machine is 
tilted on its ’'no8e*''N 


M. Ho^ 1. 

50X1 -HUM 
50X1 -HUM 
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^ Conventional si<^n6 

from 

,^7^/S uppTy "of c'S^i 
Uo-th^ heater system.l 

'Supply oT fuel^to 
^®^iycer ppripWSff 
'^Supply of fuel to, the heater Jetro 
-Winlet for air to . reducer ventilatlr 
*~T + burner^’" 


Work of — 

tor 

Estimate 

Designation Gear no, of 

Eli^tjdf Satjo., revs/ml n 

inotop 

|}^P 0,.87 

Zymp _c ain 0 . 17 /^ 


3,500 
3,050 
610 


Work of reducer gii^s 
■ hand drive 

Designation Oeacr ^no^"'of^'^ 
SlLffilits ^tio revl^gL 

505 
2525 


*■>-1- t-uix bti I» 

Engine handle 

cam 7.77 

Water pump 38.85 


3. 

'4.. 



50X1 -HUM 




' ' ' . 

to“thA°'’ replenishment of oil 
t^the reducer gear housing 

Cam 

Screw for regulating the 
supply of fuel ^ 

Bolt for the bleeding of air 
from the cavity of the fpel pump 


6 . Removahle handle from the 
pinion of the hand drive 

7. Vane of water pump 
o. Electric motor helt 

9. Electric motor with pulley 

4^^ Pig 2 
•P. ^72-1 


niieet 
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3» Signal Board PPO with Buttons S. Pipe leads of the 
for extinguishing fire in the combat section 

engine- transmission and combat 7. Pipe leads of engine- 
sections transmission section 

4tv PPO Commander’s button (in the 8. Signal whistle 
turret) for extinguishing fire 
in the combat section 


Positioning of Pire-f ighting Equipment 

Pig. 5 



Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8 





Sanitized Copy Approved for Release 201 1/01/19 : CIA-RDP80T00246A028700140001-8 


50X1 -HUM 


^JoAP ASSEMBLED FOR A COf.!PANY? SET CIl/LiGIMG PIPS 





Popmlaa-lblQ woign.'c 
of oarboDlo aoid 
1.8-2Kg gro88 weight 
with oarbiDlo aoid 3/ 
VK(Jr“ T-Ti 
Date of weighinftt^I^ji 


n 

M 

O 

< 



CAPS ASSEI-CBLED ON TUB I^ACHINS. 



Spout for charging carbonic acid 
eKtinguiahera 



f 

Cylinder. 

Slphdn pipe. 

Bc^ of ai#p 
Plug. 

Plunger with fixing ring and piercer. 
Washer with loambrane. 

Stopper. 

Pipe(oonneotor?) with washer, 

Stopper. 

Cap covering nut. 

Contaot. 

Chuck PP-3. 

B\iah( collar?). 

Rubber collar. 

Plug. 

Fibre ring. 

Fibre 8topi>er. 


^ k! OP/l^C ri7 . 70d/if:‘^f 


Body of cap. I 

Body of spout. ; 

Spout shaft. 

Spout lewer. 

Plpe( connector?) with washer> 
Clamping nut. 




Stopper^ choke?) . 
Stopper. 

Washer.. 

Washer. 

Washer. 


CARBONIC AcJd EXTINGUISHBR: 
AND APOUT FOR CNARGINO. 

3^et 62 . 


Fig. 7 .. 

59.423. 
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1 « 

2 . 

3 . 

4 . 

5 . 

6 « 

7 . 

8 . 


Contact Screw. 

Body. 

Casing. 

Membrane. 

Cross piece(bridge?). 
Contact. 


Gross piece 
Covering nut 


cap( piston?) . 


9. 

10 . 
11 . 

12 . 

13. 

14 . 

15. 


Lead contact. 

Pacuex*. 

Gone s ti'enghtenim/ 
of" braiding. 

Sing. 

Cap(piston?). 

Outlet pipe(exhaust?). 
Arm (cantilever?). 



t 
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2# 

5 - 


, _ r Body Ciip* 

with caruoni':' Aci • extinguisnwJ 

f.S'iing pip'"* 8* 3cial<38- 

ng xrediu: ^ 9. 'Veights* 

,ir)g hey. 

>ec» 

plan 0? l^XRN OHA.ialWX. 
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: r 







. -5^tJ6.22c s 


j i— ■ ' ^2x50-I-Oost 3522 ^5$ >’12 gost 5917-51 

Asbestos COM ^ 5 

R 


pardboard S ^ 2 ^fnn 
5k 06. 05 X 



Sk. 06 a59-/ 



Position of aebestos after removal 
of ; supplem'iiTitary flange and washer] 


C>6.56’7 



M i 


N ‘7^:; 06:3-;: 


Pressing the Asbestos Cord 
into the Exhaust Packing 


Pig. 15 

Sheet 98 (06.097-1) 
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ru-fU j 

(S=2) 


80Tq^!^02870m4oSS 


, 

^ — HsAir OP COOLlNd BYSTatt. 

Convontlooal Signs.Poaition of "«n,n '"'iri 

~ 1 .Pl.ow of cooliagv ^^’’^^’^S-Su.nrasi-'^ fx-om Aulmma-ji 

d to p^f Period(disconnectedr” { 000000^^^ 


50X1 -HUM 


o *° pwnp. 

«59J^* ??*' ' cool ing.</ 

3 in the engine. 

3 . Outflow of steam sc 

^ flow^tf , 

5 * Sajppleraantary circul 
■•^'s^iPD of cooling " 
in win tor. 


6 •Outflow of liquid 
^rpm^tho engiine. 


li^ 



Radiator. 

Ventilator. 

Engine water pump. 
Heater. 

Brain tap. 

Lead to drain tap. 
Caneelled. 


Cancelled. 

9« Steam outletpipes. 

10. Reducer water pump. 

11. Filling aperture and 
vapour valve. 

IR.Aert thermometer checking 
the temperature of cooling 
liquid leaving the engine.’ 


50X1 -HUM 
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Zti Plan of Lubricating System 

^ < Conventional signs 

Supply of oil to the engine after (slotted?) cleaning 

Outflow of oil from the engine. 

qJ- Outflow of oil from tank. 

^ Overflow of oil from the basic tank to the ■ 

Oil from oil tank, (circulation tank. j ^ 

— — Agitation of oil by the electric oil pump [ fgijrl 

Oil from filter after fine cleaning _ "K'H 




50X1 -HUM 





^ Be sic tank . 

2, Circulating tank (starting) 
3* Oil radiator 
4. Cancelled 
5* Oil intake filter 
6. Oil drain valve 
7*« Oil drain plug 
I 8# Oil pump 




9« Electric oil pump 
10. Oil filter "KIMAP-ST3^ 

W* ^f^o^ster ( pres svire gauge) 

12. Air thermometer 

13 . Manometer receiver 

14. Sump 

15 . Oil filler plug 

Pig. 18 

Sheet 115 ( 03 . 177 - 2 ) 



: :50X1-HUM 

■ -' 1 ? 
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9-95Ssd 


_ ^dventionai signs 
^ HJSL* 

PUEt and AIH. 
c < axr^ 


H-AN op the PIHEL ‘ 31^3T3M. 











ili 


^ _ ^ ^ ,j 

tlfS « 


1* Left tank, ^ 

• Hlght tank. I* 15.x.o.ven tank ® 

: S. float. ,^S.Hana 

. Filter. ll.Sxternal tank, loin'll valve. 

' Priming container, outlet tap. 19. 3 oa..>-e 

• P«-f^oater boiler, 20. Pt.ei‘ pumif’''’''’" 

' " Si-Plunger Lua. 

-:-?ine Gleaning filter. 




Fig. <^0, 

05.236-3, 
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Conventional signs 
Movement of air 

o Cylinder for compressed air 
of 5 litres 
2* Cylinder valve 
3* Connecting pipe for charginxr 
the cylinder 
4* Reduction tap 
5* Manometer (Pressure gauge?) 

6. Air distributor of diesel motor 


1* Only use the air starter in the event of a fault in the electric 
starter. 

2, Economise with air by: 

a) Before starting open the valve to the full 

b) Before starting/ sharply open and close 
the reduction tap, 

c) After starting keep the valve and tap shut 

d) Do not permit wantage of air throiigh 
defects in joints,. 

(38.036-1) 
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aiUsrCH OP TSSTTNO TAfiOET. 

““ 
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1 . 


2 . 


Conxnents* 

to IL^ perpendt^lIrS 

^trtl distance of 

^ raexrea from the muzzle mouth 

E “I- “? 




Sheet 123 , 


?ig* 26* 
31. ^-3. 
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3h«et 124. 


Fig. 29 . 

54.31.544-1. 
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SKETCH OF A TESTING TARGET^ 

For Chedfcing the Sighting Lines ot Gallimated 
Sight K10-T from Machine Gun 3)3hK® 



Comment 8® 


1 . 


2 . 


'he testing target to bo marked out in 
3 lack paint on a white 

Pho board for testing sighting lines is 
to bo set up at a dlstanoo of 20 to 22 
natres from tho barrel opening (mouth?) 
af the machine gun® 


50X1 -HUM 



Fig. 30. 50X1 -HUM 

Sh«at 32.3£3« 
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8KBT0H OP HANOINO TASdBT. 

For Ranging Anti-Aircraft Machine Qnn DShK a 
Distance of 100 metres# 


50X1 -HUM 



Comnent* 

The target is constructed with the 
calculation of correlating the 
sighting lines through sight KIO-T 
with the striking point at a distance 
of 500 metres. ^ 

(ih the horizontal position of the 
sighting line). 


Sheet 126 


r32c3/i’^ 1- 
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Assembly of tightening 
loops on hoses 




Surface 
diameter Length 
of hose of band 


1 st Variation ^ 
simplified 
.sealing of hands 


2nd Variation 
complicated 
sealing of bands 


l" „ ^ 

mm 



Jt£ 

830 


iio 


88 $ 

3^ 

: ^ 4-0 J 


Plan of winding of bands 
1 st Variation 2nd Variation 


Direction of 
belt’ rotation 


when 

\ • i ‘tightening 




V-J A 



V9 

i 


/Turn under'- 
'^not less \\ 

: than i of n 
./circum- j/j 
I'erence jj j 

.V/ 



/ 

/ 

'7 

/ 

A 

\ s 


ir 
// / 
///' 


7 . 

Gorrments: 1 ) For a hose with a surface d Larne ter of ^3 

put on to cast connecting pipes of the head of the engine 
■block, the length of the hand should he 510 mm. 

2) On all hoses the hand around the holt must 
have 2, to 2.5 rotations with a turn under of its opposite 
end of not less than about % of the circumference of the 

surface diameter of the hose. 

3) The loops for the surface diameter of the 
hoses, beginning from 35 nan are to he fitted according 
to the 2nd variation for sealing hands. 

Pig 32 

Sheet 127 (04-4) 




7’r'i .7 " 
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1. LaJ^S® STQoke discharger* 

2. Bracket. 

3. Band. 

4. Lock( catch?) with covering. 

5. Cable. 

6. Handle. 

7. Mobile box. 

8. panel with buttons. 


I.IAIN PLAi: 0? FITTING BD3h-3. 
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rAU~9.A focussing set to 
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BRIEF instruction ON 


OP': RATING T.N^^C 
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~ jinei -Lasxrucxions on operating Tanfefl 
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Certain Instructions regarding the operation of engines 
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I 
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Maintenance of fire-fighting equipment (PPO) 

Purpode, const ruc^ on and operating principles of 
fire-fighting equipment. n 

The use of fire-fighting equipment • 

Maintenance of fire-fighting equipment. 

Maintenance of hydraulic shock-ahsorhera 
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Adjustment of driving gear 

Adjustment of (driving ?) gear to the fuel pump. 
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Adjustment of the driving gear of the planetary steering 
and braking mechanism 

Special operating arrangements and Instructions 
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Arrangements for dismantling and assembling Systems D-10~T 
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Replacement of exhaust pipes and the sealing of 
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Maintenance of air cleaners 
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The present instructions regarding the operation of a tank embrace only 
the basic questions of service and maintenance of the engine during the process 
of operation. 

J Certain Instructions regarding the operation of engines 

I* The engine and engine components 

1 » The servicing of water, oil and fuel systems to be carried out according 
to the section "Servicing the water, oil and fuel systems" of the present 
instructions. 

2. The oil pressure in the engine system, when working at operating revolu- 
tions must be within the bounds of 6-9 of atmospheres and with 700-800 
revolutions per minute - not lower than atmospheres - all this at an oil 
temperature of not less than 40 deg. Centigrade. 

5. During the running of the engine the engine oil temperature must not exceed 
110 deg. Centigrade. If the oil exceeds this temperature it is essential to go 
over to a lower gear and to a lowering of the engine revolutions. 

4. The temperature of the water leaving the engine must not exceed I 05 deg. 
Centigrade. Where the contrary is the case it is essential to go over to a 
lower gear and a raising of the engine revolutions. 

5 . Before starting and also when the engine is missing during running it is 
essential to draw out the fuel by means of a hand pump for 5-10 seconds and to 
expel the air from the system by opening the air release tap situated on the 
cross beam of the roof of the hull. 

6. After starting the engine must be warmed-up by degrees and evenly whilst 
idling ( 7 OG- 8 OO revolutions a minute) with a gradual stepping up to 1,200- 
1,160 revolutions a minute until the temperature of the outflowing oil and 
outflowing water reaches JO deg. centigrade. V/hen this temperature has been 
reached it is permissible to allow the motor to drive in low gears, 

7 • V/hen dis- connecting external fuel tanks from the engine the external pipes 
must be stopped up with rubber plugs, det. O 5.277 and O 5.563 obtainable at the 
ZIP. 

Page 8 

8. V/hen changing over to the spring-summer operational period the arm of the 
pre-heater switch tap should be turned until it can eO no further so that 
beneath the arrow marked "P" (to be seen on the engine looking from above, 
see the diagrams of the heating and cooling systems' on the face of the arm 
the inscription a (disengage) can be seen. On changing over to the 

autumn- summer operational period, the arm should be turned until it stops so 
that beneath the arrow "P” on its face the inscription "BKH” "(aengaige) can 
be seen. 


To simplify the switching of the pre-heater tap it is permissible to pull 
out from the body the arm of the tap together with the plug before turning. 

Remember.* During the summer operating period the servicing of the cooling 
system and its draining is to be done with the tap of the pre-heater in the 
engaged position. After servicing the system turn the tap arm to the position 
"Bbikm" "(^disengage) . 

To simplify the switching of the pre-heater tap it is essential firstly to 
raise slightly the plug of the tap by screwing on to its stem a locking nut*^ 
after which the tap can be switched. cnv^ u 
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Havirig switched the tap the locking nut must he screwed up so that the 
free fitting of the plug in the body of the tap is ensured. 

9* Fuel and oil tanks may only he washed when they are removed from the 
engines when the latter are being repaired. 

10. When fitting bands at junction points of water, oil and fuel pipes make 
use of the instructions in the diagram (see fig 32 )* 

II,. Driving 

1. When starting the en^ne it is obligatory to Release the: mountain (?) 

brake, • .5 

2. When stopping the engine on a slope It is essential to engage the mountain 
brake. 

Page 9 

3 . The pedal of the main friction clutch niust be pressed «iuickly and to the fullj 
release smoothly and without jerking. 

/,« The reverse gear can be engaged only after stopping the vehicle. 

5 , Small obstacles can be surmounted without changing from high to low gear 
but with the help of the eplcyclic train mechanism. For this it is essential 
to move the control levers of the enicyclic train to the first position. It 
is not permissible to travel in the slower ranges of the epicycle train for 
extended periods (continuously for more than I 50 metres) for this leads to the 
overheating of epicycle train mechanism components. 

III. Gear changing 

1 . Choice of gears on moving off. 

In normal road conditions move off in second gear. On particularly 
difficult surfaces or on steep slopes for which first gear is necessary for 
movement - engage first gear. 

2. General principles of gear changing. 

(a) Always move in the highest gear in which movement is possible in the 
given road conditions. 

(b) Change gears in accordance with the lack of surface evenness in 
given places and the nature of the surface. 

(c) Do not allow overloading (i.e. labouring) of the engine. If the 
engine outs down on revolutions and does not develop the necessary 
power ("does not pull"), a lower gear must immediately be engaged. 

(d) Do not change gears; when travelling over swampy land, on limited 
rises in deep snow, if the caterpillar tracks are buried deep in 
loose soil, in crossing fords, in moving over ice on rivers and 
reservoirs, when going over bridges and when crossing railway lines. 
Avoid changing on rises and slippery surfaces. In all these 
situations, to avoid mechanical wear, the use of the epicydic train 
mechanism in its slower ranges is not recommended. 

3 . The method of changing from low to high gear 

(a) accelerate, smoothly increasing the fuel supply; 

(b) disengage the main friction clutch, simultaneously release the 
fuel supply pedal (accelerator) , move the gear lever to the neutTOl 
position and engage the next higher gear: 

/(c) 
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[c] swiftly, but smoothly, engage tne main clutcn, siaruatHneousiy increase 
the fuel supply. 

4. Method of changing from high to low 

(a) reduce the speed of movement of the tank by reducing the supply of 
fuel. Should a sudden reduction of speed be unavoidable the brake 
should be appliedf 

(b) disengage the main friction clutch, simultaneously releasing the fuel 
supply pedal (accelerator), put the gear lever into neutral, engage 
the lov/er geari 

(c) swiftly, but smoothly, engage the main clutch, simultaneously increase 
ing the fuel supply. 

Observation: It is recommended that the change from second to third gear should 
be effected with a double pressure on the clutch with intermediate pressure on 
the accelerator, in accordance with the general principles, since a normal 
spring synchroniser put into second gear does not produce a complete alignment 
of the engaged gears. 

Page 11 IV. Electrical Equipment 

1 • External starter socket 

Through the external contact socket of the starter motor, current is supplied 
for the electrical circuit of the engine from external sources of supply (from 
the electrical circuit of another engine or from separate accumulator-batteries') 
in the following situations: 

(a) V/hen in a given machine the accumulator-batteries are absent or are 
flati 

(b) when a given machine is serving as a source of supply to another 
machine which does not have its own source of supply. 

The starting up of a starter motor by means of an external source of supply 
is done in the following manner; 

(a) The master switch of the given machine is turned off: 

(h) Into the scaling of the external starter socket of the given machine 
are placed the ends of two leads which have special tips^ the other 
ends of these leads are plugged into the socket of the machine which 
is to act as the source of supply. 


In inserting the leads it is necessary to pay careful attention to the 
polarity. 

Observation: Leads for external intake are kept in the operational kit. 


(c"' The master switch of the machine acting as the source of supply is 
turned on after which the normal starting up of the engine by means 
of the starter motor, proceeds? 

(d) If the external source of supply consists of separate starter 

accumulator- batteries, not placed in the machine, it is essential, 
having joined the accumulators one to another in a group with a 
pressure of 24 volts and having connected one end of each lead to 
the external intake socket, to connect the other end of each lead to 
the positive and negative terminals of the group. In doing this it 
is essential, paying attention to the polarity, to fasten the lead 
ends to the accumulator terminals in a firm manner. 


(e) After starting up the diesel engine by means of the starter motor 
disconnect the electric lead of the external intake and turn on the 
master switch. 
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2« aoraon heatar 

An electric glass heater, made of wires of a high resistance alloy, is huilt 
into the driver’s wind screen. 

To switch 0 ^ the heater it is necessary to insert a plug into the socket, 
the latter is to be found to the right of the driver (on the top plate of the 
hull). 

The heater should be used only when the glass is iced over or in heavy 
snowfall when cleaning by hand is insufficient. 

When the temperature of the surrounding air is above zero, it is forbidden 
to use the heater. This is to avoid the appearance of cracks in the glass. 

3. External charging terminals . 

External charging terminals are designed for the attachment to them of 
positive and negative leads of external sources of current with a pressure of 
24 volts for charging the accumulators of a given machine. When charging 
accumulators from an external source of current the master switch of the given 
machine must be turned on, and the consumer’s -switched off. 

The external charging terminals are situatedi positive - in the protective 
block of the accumulator, and the negative - on the guard (shield) of the 
electrical apparatus, in line with the protective block. 

4« The method of use of the surface feed plug socket with the dual lead system 

The surface feed plug socket, used in the dual lead system, ensures the 
operation of the inspection lamp connected to this socket, irrespective of 
whether the master switch is turned on or off. When working with an inspection 
lamp in the engine - transmission sections, to ensure security in working, the 
master switch must be off, 

P a g e . ,1^,. 

5# Checking the neutral position of the switch of the clearance signalling 
apparatus. 

(a) The position of the apparatus on a forward move must conform to the 
position of the switch, i.e. the lamps of the clearance signalling 
apparatus situated to the right and left, in front of the driver, must 
not be illuminated. 

(b) v;hen the apparatus (i.e. turret and gun) is turned to the right beyond 
the clearance of the machine the right band lamp should bum, when 
the apparatus (i.e. turret and gun'^ is turned to the left, beyond the 
clearance of the machine, the left-hand lamp should bum. 

(c) To correct the signals in the event of maladjustment it is necessary 
to place the apparatus in the position of ’’direct move forward” and 
turning by hand the checking device of the switch cause both lamps 
to be extinguished simultaneously. After this, if the apparatus is 
turned to the right or left, the appropriate lamp should bum. 

Y. Various commente 


1 . The Cooling System 

When using machines in river areas which contain a lot of mud and sand, the 
servicing of the cooling system must be carried out with boiled water which must 
be allowed to settle. 

2. Accumulators 

(a) Check the level of the electrolyte not less frequently than evezry 
6 days. VVhen doing this, clean the ventilating apertures in the 

/ covers 
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covers of the elements and carefully fasten the plugs on their covers. 
The level of the electrolyte alcove the shield plates must be within 
the limits of 5-8iran, If the level goes below this it is essential 
to pour in distilled water, after which a recharge by the motor should 
be effected for 10-1 5 minutes (the addition of water is done best of 
all before commencing a run of the engine). 


Pagejlt 

(b) Every 6 days the surfaces and mastic of the accxamulator batteries 
should be wiped over with a clean rag slightly moistened with a 10 a> 
solution of ammonium hydroxide, after which the battery should be 
wiped dry with a dry, clean rag. 

3* Armament 

1 . Firing is permitted: 

(a) from co-ax machine gun - without removing the cover from the apertures 
in the turret beneath the machine guni 

(b) from hull machine gun - without removing the rubber plug from the nose 
opening in the glacis armour plating 

(c) from main gun - without removing the cover from turret aperture for 
T Sh (on condition that there is sufficient visibility through the 
observation hole in the cover) 

2. To ensure rapid firing, it is essential before firing commences to unscrew 
the nuts on the shell storage bins situated in the recess and on the right side 
of the turret, to such an extent that the screws, in case of need, can be 
removed without undue effort (this reduces the time needed for taking out the 
shells) . 

In conditions of heavy dust, each round must be wiped with a rag before the 
gun is loaded. 

3. After every trip It is desirable to remove all dust from armaments, driving 
sections, from the turrets and their components, because during firing the 
light particles of dust raised by the strength of air currents settle on the 
working parts of armaments and the friction surfaces of mechanism and ammunition. 

1^, To avoid breaks in the cable of the handles of the D Sh K it is necessary 
to observe the following conditions: 

(a) In the travelling position of the mounting the handle must be in the 
proper recess of the turret with the cable coiled on the handle? 

(b) In the combat position of the mounting the handle must be lowered into 
turret hatch 


5* In conditions of heavy dust in the air it is essential to conduct a survey 
of the extent to which weapons, sighting instruments and electrical equipment 
have become dusty, as described in the chapter "Servicing machines after each 
trip", section "ElectjMcal equipment". 


Observation ; The lubrication of friction surfaces directly open to dust (cogged 
parts, driving gears of elevating and rotating mechanism, etc), must be given 
only a litht coating of lubricant, or (during the period of the march) the 
lubricant should be completely removed from the surfaces in question, since, the 
coating of lubricant retains the dust, absorbs it, and forms something in the 
nature of a mastic which gradually thickens and leads to a blockage. cnv^ ui 
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T6 remove such mast io it is necessary to wash with diesel fuel, 

4, The driver *s hatch and protective cover 

1* The open cover of the driver-mechanic’s hatch must be firmly fastened* To 
do this it must be turned to the limit| the handle of the elevating- rotating 
mechanism of the hatch is lowered to the position where the catch of the handle 
goes behind the sector recess. 

2* With an adjusted forward shield of the driveivmeohanic’s protective cover 
and the emergence of a necessity to adjust also the rear portion of the protective 
cover it is necessary^ having removed the forward shield to assemble it with the 
rear portion and then to put into place the assembled protective cover. 

5* Cleaning and oiling turret and hatch races 

The cleaning of ball bearings of turret and hatch races is carried out to 
obviate stiff running or Jamming of the races and hatches. The cleaning should 
be carried out with diesel fuel or dehydrated kerosine with the help of a grease 
gun, until such time as the fuel or kerosine which flows out is comparatively 
clean. When cleaning and oiling the ball bearings of turret and hatch races it 
is necessary to move and rotate the latter. 

Page 16 

Cleaning and oiling to be carried outs 
(a) Turret races 

Through the bolted threaded openings; for this it is necessary tox open 
the bolts situated diametrically on the upper and lower races, place beneath 
the lower opening a container to collect the fuel or kerosine which flows away 
and, inserting the diesel fuel or dehydrated kerosine through the upper opening, 
clean the races. 

The oiling of the races is to be done after adjusting the lower bolts. The 
oiling is to be done with lubricant TsIATDiI-201 in the quantity of 0,5 kg. 

After cleaning and oiling the adjusted bolts are to be splinted with wire. 

(h) Hatches 

Through the plugs (small diameter) for cleaning and oiling and oiling 
hatches. 

To avoid the dripping-on of the diesel fuel or kerosine which flows away, 
radio apparatus and other machinery units should be covered with cloth or a 
container should be put into position. After cleaning, allow the cleaning 
liquids to run off, wipe the lov/er part of the hatch with a cloth until dry and 
service the ball bearings of the hatch with lubricant TsIATIIiI-201 in the quantity 
of 0.3kg. 

The plugs v/hich are in position must not be pierced. 

Observation: Should fluid fall on to the slip-wrings the latter must be wiped 

dry. Electric switches are to he protected from the falling liquid by being 
covered with cloth. 

(c) Hatch bolts 

Hatch bolts are to be cleaned if the bolt handles are stiff to manipulate. 

The cleaning is to be done in the following way: 

/I. 
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2. Clean the components in dehydrated kerosine or diesel fuel and wipe dry with 
a rag. The bolt seat to be cleaned with a cloth damped with dehydrated 
kerosine or diesel fuel and wipe dry. 

3. Assemble the hatch bolt, carefully oiling the parte and bolt seating with 
a thin film of lubricant. 

4# After assembling the bolt the upper recess is to be filled, through the oval 
aperture on top, with lubricant UCc-2 to a quantity of 0.01 kg. 

Tarpaulin Coverings 

Tarpaulin covering (item 28.282 cb) before being stowed must be folded along 
its larger side (4 » 10m) in 8 panels) of a width of 1250mm each and then firmly 
rolled and fastened by two straps (28.42 cb.l). 

Pules for preparing anti-aircraft equipment 
D Sh K for action 


The preparation of an anti-aircraft equipment for action must be carried out 
in the following order: 

1 . Remove the cover from the equipment . 

2. Transfer the equipment from the "march-combat” position to the "combat” 
position. 

3. Check the fixing of the mounting on the turret. If necessary, tighten up 
the clamping screws with the help of the cocking handle (on the reverse side). 

The degree of tightness must be such that the mounting rotates tightly around the 
axis of the bracket shank when full manual effort is exerted in the aiming 
position 400-600inm. 

4. Stop the mounting in the action position with the help of the stop (catch?), 
located on the turret. In doing this the conical portion of the stop catch 
must go as far as possible into the conical recess on the lug of the shank. 

5. Check the fixing of the machine gun and if necessary tighten the fastening 
nuts to the slide block (?). 

6. Adjust the magazine, open the cover and adjust the (ammunition) belt in the 
feed block of the machine gun. 


7. Unlatch the cradle (the latch is situated on the left of the shank). 

8. Open the lid of the box of the collimator sight K-10-T, 

9« Cook the breech block with the help of the cocking handle (?) 

10. Unlatch the turret. 

Observation ! To improve the accuracy of fire it is recommended, after laying for 
elevation, that the cradle be locked by releasing the keys of the elevating 
mechanism. 


/m. 

50X1 -HUM 

SECRET 


Sanitized Copy Approved for Release 201 1/01/19 : CIA-RDP80T00246A028700140001-8 




Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8 

S S C .H E T 

- 10 - 

VII* Rules for the T, & of the anti-aircraft 
Sh K'* for normal combat 

The preparation of anti-aircraft equipment "B Sh K” for normal combat takes 
place in the following order: 

1. Carry out the preparation of anti-aircraft equipsaent as for action (see the 
section in the present instruction on rules for prepartng)* 

2* At a distance of 100 metres from the muzzle face place a white shield not 
smaller than 0.5 X 0.5 metres with signs inscribed on it as in fig 31. 

5. Place the sight leaf in the action position and position the sight slirie cn 
scale graduation 1. The rear sight must be positioned at zero. 

Turning the turret and elevating mechanism, take aim through the leaf eight 

at the centre of the circle on the shield, after which, without disturbing the 

aim, brake the turret by letting down the cradle and turret catches and releasing 
the keys on the handle of the elevating mechanism. 

In place of a leaf sight it is possible to sight a machine gun on the centre 

of the circle with the aid of tubes for cold adjustment (T Kh P). 

5# Looking through the collimator sight and using the regulating screws for 
adjustment superimpose the crossed lines of the sight on the crossed lines on 
the shield. 

6. Unlatch the equipment and, superimposing the cross in the sight on the cross 
on the shield, fire 2-3 shots and correct the aim after each shot. The bullets 
must bo within the circle. 


7# If the bullet© have not fallen within the circle then it is necesBary: either 
to repeat the adjustments described paras 4 and 5 or, having measured the margin 
of error between the centre of the group and the centre of the circle and making 
use of the graduations on the regulating bolts, alter the point of alignment 
(through the sight K-10-T) in that direction and to that extent to which the 
centre point of the group had been off target. 


Sample. 

right. 


The centre of the group was off target by 20 cm above and 15 cm to the 
In this case it is necessary: 


(a) In order to lower the point of strike by 20 cm - shift the upper 
regulating screw by one graduation, 

(b) In order to alter the point of strike by moving 15cm to the left - 
shift the lower regulating screw by J of a graduation (turning the 
regulating screw by one graduation results in a change in the point 
of strike of two-thousandths of the range, which in the case of 100 
metres equals 20 cm). 


Observations : I. At the very beginning of the adjustment process it is 
essential slightly to loosen the clamping bolts of the brackets of the "K-10-T” 
sight housings. After adjustments have been completed they should again be 
tightened. 

II, If in the process of adjustment it is necessary to screw 
up any of the regulating screws, then it is necessary first of all to unscrew 
the screw, which corresponds to it and is foxmd in directly opposite, to an 
extent not greater than is required to . screw up the regulating screw with 
graduations. If the regulating screws need to be unscrewed the screws mentioned 
must be screwed up to make a tight barrier. 

, /?BLR« 20 
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8* After completing the adjustments it is essential to check the action of 
the machine gun* To do this 8 single shots are fired at the shield and the aim 
is corrected after each shot. 

A machine gun is regarded as adjusted for fire if not less than six shots 
are in the circle. 

After putting the machine gun into normal combat order all screws of the 
adjusting mechanism must be locked with wires, 

VII. Rules for the T & A of the co-ax for normal combat 

The T. & A. of the co-ax for normal combat must be carried out in the 
following order: 

1. At a distance of 100 metres from the muzzle of the machine gun place a white 
shield measuring 1x1 metre with the signs inscribed as in fig. 29. 

2. Put the sight (at?) 4 on the machine gun sight graduation and, working the 
elevating and traversing mechanism, take aim by superimposing the central square 
of scale T Sh with the square on the target, after which, without shifting the 
alignment, fire 4 single shots. 

If ^4 shots or the 3 best of the shots, with the other clearly astray, are 
contained in a group of 1 5 cm and the centre of the group is not more than 3 cm 
from the centre of the circle on the shield, then the machine gun is considered 
T & A»d. 

If the centre of the group is farther from the centre of the circle than the 
distance mentioned it is then necessary to measure the extent of the error and, 
with the aid of the graduations on the nuts of the aligning mechanism, make the 
necessary adjustment. 

For Example : The centre of the group was off target by 30cm above and 15cm to 
the right. 

Page 21 

In this case it is necessary; 

1. . To transfer the point of impact 30cm downwards unscrew the lower nut Of the 
vertical screw of the alignljag mechanism for 3 large graduations and also screw 
up the upper nut for 3 large graduations. 


2. To transfer the point of impact 15 cm to the left - unscrew the left nut of the 
harizdntal sow of the aligning. mechaiiiBm for large gi^cUiatijanB and also screw to right mt 
fpr“ ti* large graduations# (Tumijig’ the. nut for 1 layge.^ graduation is equivalent to 
transferring the point of impact for one thousandth of the range, which for a 
distance of 1CX) metres is equal to 10cm). After making the indicated adjustment 
it is essential to repeat the checks described for machine gun action with four 
single shots. 

After checking the machine gun action by single shots the action of the 
mounting (installation?) must be checked with automatic fire. 

For this, after sighting on the target a burst of ten rounds is fired. 

The action of the machine gun is considered normal if not less than 8 shots 
out of 10 strike the target in a group with a 20cm diameter and the centre of the 
group is not more than 6 cm from the centre of the circle on the shield. 

After T & A the co-ax for normal combat, the nuts of the aligning mechanism . 
must be looked with wires. 50X1 -HUM 
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Page 22 Tank Maintenance 


I. Control Inspection 

Takes place before each run of the tank and during short halts on the march 
for the purpose of checking on the tank’s readiness for movement. 


Para 

No. 


Designation of 
joint, mechanism 
assembly 


Action to be taken 


Observations 


9 




HI 


1 Cooling system 




Before run, check on the presence 
of water or anti-freeze. 


~ 

For a fully serviced 
system the level of 
water in the pouring 
neck must reach the 
beginning of the 
threads. 


2 


Oil system. 


Check on the presence of oil in 
the oil container. 


Hf there is less than 
1 20 litres in the 
i container the machine 
Imay not be started 
jon a trip. Before 
I re- filling the oil 
I system it is necessary 
I to turn over the 
engine for 2-3 minutes 
I at 800-1000 revs per 
|min. 


3 


Fuel system 


Check whether the air bleeder tap 
is fully turned off. 


4 


Fuel lubricating 
and cooling 
systems 


iCheck the connecting and bore 
I joints, correct any irregularities 
I found . 
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5 


Electrical 

equipment 


Check the charging of the accumu- 
lators and effectiveness of the 
external and internal lighting 


If the voltage pressure 
falls below 1? volts 
when the engine is 
started up, then it 
is necessary to charge 
the accumulators. 


6 


Sighting 

instruments 


Wipe dust from the glass. 


7 


Tracks 


Check the tension and, if 
necessary, tighten. The 
displacement of the crank and 
bracket cogs is caused by the 
anti-clockwise rotation of the 
right hand leading worm and 
clockwise rotation of the left 
hand leading worm. The 
tightening of the tracks is 
carried out by the ^rotation of 
the rear worms in a clockwise 
direction. 


With normal track 
tension the upper 
track must lie on the 
three central bogies 
without sagging and 
without touching the 
forward and rear 
bogies. The track 
tension should he 
tested on a level 
stretch of ground 
with a firm surface. 


8 


Driving 

Controls 


Check on the sotldn of the 
handles and pedals of the 
driving mechanism and 
assemblies. 


/9. 
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Radio set 
IORT-265 


TPU-47 


-EL 


Check the working 


Check the working 


in 
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B# Stops during the move 


mil 

1 

Lb) 

Engine- 

transmission 

section 

Lc) 

Check the condition of pipes, 
hoses and connections. Repair 
any leaks and defects found. 

rr 

v^’ith the water 
radiator raised. 

2 

Gears, driving 
wheels, idlers 
bogies and 
hydraulic shock 
absorbers. 

Check the heat by feel. Look 
over the places at which oil 
might flow out. 


3 

Equi pment and 

attachments 

(external) 

Check the reliability of 
fastenings. 


II, Technical Servicing No, 1 



Technical Servicing Wo. 1 takes place after every trip made hy a tank 
irrespective of the mileage (motor hours) with the object of conducting a check 
and preparing for further operations. faults found to he coi>reoted. 


Para 

No. 


lil 


Designation of 
joints mechanism 
assemhly 

HI 


Systems: fuel, 
oil and cooling 


Equipment and 

attachments 

(external) 

Armaments, 

Covers. 


Action to be taken 


liT 


examine pipe and hose connections. 
Correct any faults found** 

Replenish fuel, oil and water in 
accordance with the section 
"Pilling the water, oil and fuel 
systems" of the present instruction 

Check on presence, condition and 
fastening. 


Check the reliability of the 
catches on turrets, guns and anti- 
aircraft machine guns. 

Check the cleanliness of machine 
gun surfaces, ammunition belts. 

If necessary, rub over. 

In firing with a hull machine gun 
it is essential to remove the belt 
from the deflector bag after 250 
shots and the deflector-bag should 
be cleared of cartridges after 
500 shots. 

IPhe cartridge belt receiving bag 
of a twin machine gun should be 
cleaned after 500 shots, ^Check 
the presence of covers. Covers 
must he kept on and only whan 
unavoidable should they he taken 
off and laid in any vacant spott 
in the recess of the turret behind 
the shell store, in a box on the 
flans, etc, 


Observations 
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(a) 


(b) 


(c) 


(d) 


Covers to be out on the following 
units and joints? 

1. On the face of the turret. 

2. On the right and left turret 
embrasures. 

3# On hull and co-ax machine guns 
4. On machine guns "D Sh K*’. 


The covering of 
general (?) "SGM" 
is done in accord- 
ance with fig. 37. 


5o On the catches of turrets and 
shafts of machine guns "D Sh K" 

6. On tne breech and muzzle 
faces of D10-T systems. 


The covering of 
paired is 


done in accordance 
with fig. 38 


7. Cn the ventilators of firing 
and engine sections. 


On the turning mechanism of 
tne cupola. 


4 


Running gear 

(a) idlers, 
suspension 
wheels, 
balancing 
pivots, 
hydraulic 
shock 
absorbers, 
driving 
wheels and i 
side ' 

transmissions! 


Check the tightness of bolts of 
^ 11 tne mechanical items 
mentioned and the tightness of 
plugs strengthening the drive 
v/heels on the . driven shafts. 


The inspection to 
be carried out by 
external checks - 
tapping with small 
hammers, as far as 
access permits 
without dismantling 
the mechanism. 


(b) Caterpillar 
tracks 
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Check the tension and, if necessary^ 
tighten-up. The displacerent o^ 
the crank and bracket cogs is 
caused by the anti-clockwise 
rotation of the right hand l®'ading 
thread and clockv/iao rotation of 
I the loft hand leading thread. 

I The tightening of the traclco is 
carried out by the rotation of the 
1 rear' threads in a clockwise ^ 
j diroot ion. 


5 


Fuel Tanks 


6 


Transmission 

section 


Clean the holes in the plugs 
which are for the free passage 
of air into the tank (in the 
central and forward ones). 


Inspect the assemblies, making use 
of an inspection lamp. Correct 
any faults found. 

If leaks are found in any of the 
parts, check the oil level and, 
if necessary, replenish. 


Pay attention to 
locking wires and 
the firmness of 
bolts. 


^ /?. 
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7 

Driver’s sighting 
instruments 

Remove the driver’s sighting 
instruments from their shafts 
and, if necessary, clean them 
and the shaft recesses, 
removing dirt and dust. After 

cleaning the shaft and crimp 
of rubber packing of the 
sighting instruments oil them 
with lubricant T8IATIM-201 



Slectrical equipment 


8 

The driver’s 
electrical 
instrument 
board. 

Before stopping the engine 
check that the generator is 
charging by the volt/ ampere 
meter. 
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9 

Signalling board 
PPG by the 
driver 

Check the effectiveness of the 
signalling lamps and signal 

PPO. 


10 

PPO buttons on 
the driver *s 
signalling 
board and on 
that of the 
commander. 

Check the presence of cellophane 
protectors. 


11 

Body and Turret 
ventilators 

Check by switching on. ! 


12 

Fuse plugs 
(protectors) 

Check on the reliability of the 
strength of fuse plugs and do 
not allow them to be changed 
for extraneous objects. 


13 

Apparatus for 
internal 
lighting and 
lamps 

Check by switching on. 


u 

External Signal 

Clean off dirt but do not wash 
with water sprayed under pressure; 
check working by switching on. 

1 

1 

15 

Electric triggers 
guns and machine 
guns. 

1 

Check the working order of electric 
triggers in order to confirm that 

1 guns and machine guns are not 
loaded. Cock the striker of guns 

and the moving parts of machine 
guns. Press the appropriate 

buttons of the electric triggers 
and release. 

1 

1 

16 

Accumulator 

shelving 

Check the fastening of the 
accumulators and, if necessary, 
tighten the bolts. 


17 

Commander’s hatch 
contacting 
circuits, brushes 
contacting 
circuits of 

Clean away dust and dirt 

50X1 -HUM 


rotating^ 

mechanism 
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niE 

Cb) ' ' 

p— (c)'. 

Tdl 

18 

Turret rotation 
electric leads 

Check the working of the electric 
leads from the control and the 
commander’s controlling buttons 
by switching on for short periods 
of 1-2 seconds. 


19 

Fire-fighting 
cylinders and 
the PPO meter 

Ensure the presence of seals on 
the tops of the cylinders of the 
signalling panels and meter-switch. 


20 

Clearance warning 
lamps front and 
rear. 

Clean dirt and dust off the 
exterior and interior of the lamp 
bodies to ensure cushioning, and 
wipe glass. 

If the •f'ront and 
rear clearance 
warning lamps are 
hermetically 
sealed in 
construction, 
clean only the 
exteriors. 

21 

Headlights 

Check the working of lamps by 
switching on. 

Clean dirt from exterior and 
wipe glass without removing. 

After cleaning check lamps are 
working by switching on. 


22 

All electrical 
energy consumers, 
instruments, 
lights and master 
switch. 

On leaving the machine, ensure 
that switches are off. 
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In hot and dusty conditions the following must additionally be done 

Car 


u) ' 


1 

Cooling system 

Unscrew the exhaust valve, clean 
away dust and wash with water. 


2 

Fuel system 

V/ash the plugs of fuel tanks and 
flotation apparatus. 


3 

Electrical 
equipment . 

Open the covers of protective 
shields and clean dust from 
panels, terminals and plugs. 


if 

Commander’s 
hatch contact 
installations 
and rotating 
mechanism. I 

Wipe with a clean cloth the I 

contact circuit on the hatch 
race and the brushes of contact 
installations and rotating 
mechanism. 


5 

Commander’s 

hatch. 

Check ease of opening and closing. 

If necessary, clean and oil the 
shutting mechanism with lubricant 
UCo.2 

/6. 
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Exit louvres 


Gun Installations 


32 


Check the ease of opening and closing. 
Should there he jamming in hinges It 
is essential to correct this and 
then oil with lubricant UCc-2, 


(a) Check the ease of rotation of 
hand wheels of elevating and 
traversing equipment should 
the hand wheels of elevating 
equipment be tight in rotation, 
clean the drive gear cogs of 
the elevating mechanism and 
section of the gun. 

Should the hand wheels of 


is: 


traversing equipment of the 
turret be tight in rotation, 
clean the drive gear cogs of 
the traversing mechanism and 
lower race cogs. 


The cleaned surfaces to be 
oiled with a thin coating of 
gun grease. 


(b) After the completion of a 
march with uncovered gun 
barrels, check the conditions 
of the chamber and barrel 
bore. 

If necessary, carry out 
cleaning and oiling in 
accordance with the directions 
according to the system D 10 T 


8 


Anti-aircraft 
gear D Sh K 
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Check the ease of rotation of the 
hand wheels of vertical operation. 

If rotation is still, clean the drive 
gear cogs and the section on the 
cradle by means of a cloth damped 
with diesel fuel; or wash with 
diesel fuel, after which, coat with 
a thin film of gun grease GOST 5005-5'* 


9 Machine-gun 
equipment 

1 0 Driving 

controls PMP 
and KPP 


11 Sighting 

Instruments 


Check the condition of moving parts 
and cartridge chambers. If necessary, 
clean and oil. 

If there is a great increase in the 
power (to be used?) on PM? levers and 
the crank lever it is essential to 
wash out with diesel fuel the hinge 
joints and needle-bearings of the 
driving controls, 

Pemove and wipe over the blocks 
with prisms from the driver’s sighting 
instruments and comnander * s hatch. 

Clean the shoes and replace the 
blocks. 


/ Page 
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III, Technical Serviolng Ho, 2 


Technical servicing takes place after every 1 ,000 kilometres of running 
with the object of checking the technical condition of the tank and 
bringing it to full readiness fcr further use. 


Para 

No, 

Designation of 
joint, mechanism, 

notion to be taken 

Comments 

assembly 








1 • " 

Carry out all tasks described in 
Technical Servicing No. 1 and, in 




addition: 




Engine Installation 


1 

Fuel, oil and 

Inspect the condition of oipes, 

Before replenishing 


cooling systems 

pipe and hose connect i one . 

Repair leaks and defects ^ound. 

the forward and 
mi '’die tanks allow 
5-10 litres of fuel 



Ensure that fuel and water is in 

to run out through 



I proper supply. Change oil. 

the drainage taps, 



Replenishment to be cauducted in 

having first 



I accordance with sections "Supply 

allowed the fuel 



of water, oil and fuel systems" 
i in the present instructions. 

to settle. 

2 

Oil filter 

Wash out 


5 

Air cleaner 

Service the air cleaner in accord- 

In winter, when 

ance v.'ith the section; 

there is a mantle 
of snow the air 





"tointenance of air cleaners" - 

cleaner is not to 



in the present instructions. 

be serviced. 
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4 

I^n Drive 

Inspect condition and check 

Inspect the 


and fan 

fastening Replenish bearings with 

condition of the 


clutch 

oil. Check the fastening of the 

fan. Check the 


cogged couplings on hubs. 

tightness of bolts 
and their locking 


5 

Exhaust system 

Inspect the condition of connecting 

to the ventilator. 

pipe fastenings and packing of 

cogged courlings, 



joints and also the condition of 

drive casing and 



manifolds and connecting pipes. 

axis. Correct 



Correct any defects and looseness 

any defects f'ound. 

1 

! 

1 

1 

found. 

Replenish with oil 
the fan drive 
bearings. 

6 

Fuel filters for ! 
fine and coarse 
filtration. 

Wash out 

Clean away dust and dirt from the 

In winter, when 
thei^ is a mantle 
of snow the fin© 
filter is not to be 


Vertical pipe 

cleaned while the 


for draining 

sieve ajid opening of the pipe. 

coarse filter is 


fuel 


to be washed after 

7 

Fuel Pump 

Check fastening of fuel pump and 

the engine has 

high pressure pipe. 

operated 5^ hrs. 

8 

Control 

Instruments 

Check accuracy. 



/u 
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1 ) 



Transmission and Driving Gear 

- - 

1 

Gear Box 

Inspect the condition of cogged coupl' 
ings, joining the gear box to PMP, 
and their catches, the junction of 
the speedometer flexible shaft. 

Correct any iefects found. Check 

the oil level and replenish tc a 
level of 59“^Pmin, This level is 

equivalent tc the upper notch of the 
rod 28,205-2 by the letter "K" and 
a general content of oil in the KT? 
of 12,5 to 13o5 litres or 11-12 kgr. 

* The lowest permis- 
sible level of oil 
at which the 
operation of the 
mechanism is 
=^llov’ed is 55™? 
w’*' irV corresponds 
to tfe lowest 
notch on the rod 
2°,2<^^~2 liy the 
letter "K", 

2 

Gear Box 

Vertical 

Driving 

Shaft 

Oil. 


3 

Disconnecting 
devices of 
main clutch 
and locking 
clutches of 

PHP 

Replenish with oil. 

See hectionj 
"Periodic 
lubrication of 
mechanism" 

4 

Swinging Arms 
(?) 

Check the fc^stening of swinging arms, 
the condition of coupling muffs and 
their locking. Correct any faults 

found. 

Check the oil level and replenish to 
a level of 148-152nim. The level 

mentioned corr^^sponds to tlie upper 
notch on the rod 28,205^2 hy the 
letter ”T** (t=G or H) and a general 
content of oil in the swinging arms(?'^ 
of ^-7 litres or 5.5 to ^.5 kgr. 

The lowest 
permissible oil 
level at ?7hich 
the operation of 
the mechanism is 
permitted is 

142mm, which 
corresponds to 
! the lowest notch 
' on the rod 

28.205-2 by the 
letter "T" (=0orH' 

5. 

The stopping 
and small 
brakes of 

PMP. 

Check the condition of bands and 
hinge joints regulating the bands, 
minor brakes according to arrows 
(indicators?) and also the tension 
of the bands of stopping brakes. 

Oil hinges (joints?). 

oee Section? 
"Periodicity 
of mechanism 
lubrication". 


Driving gear 
of fan KPP 
and clutch 
couplings 

Check the firmness of clutch 
couplings, replenish oil in bearings 

Ditto 

7 

Epicjidic gear 

If necessary, replenish oil 

See Section? 
"Periodicity of 
mechanism 
lubrication". 

Check the oil 
level through 
the control 
apertures. 

Replenish immedia- 
tely after running, 
while the oil is 
still hot. 


/ 8 . 
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.(a) 


. (c) 

(d> 

8 

Cranks 

Check the working of the crank 
bolts, correct any faults found. 
Check the fixing of the cables 
and insulated wires. Oil 

rubbing surfaces. 

I See Section: **Periodi- 
; city of meohanlsm 

I lubrication**. 

Page 

E 



9 

Driving gear 

Check: adjustment of driving 
gear, condition of hinge joints 
of journal bearings, tightness 
of nuts, bolts and the splinting 
of hinge pins. Correct faults 

and oil rubbing surfaces. 

See Section "Regulating 
of driving gear" and 
'’Periodicity of 
mechanism lubrication** 

I 



Punning gear 

i 

1 

IdlerSp 
suspensi >n 
wheels, 
balancing 
pivots, 

hydraulic shock 
absorbers, 
driving wheels 
and side 
transmissions ► 

Check the tightness of bolts of 
all mechanical items mentioned 
and t!ie firmness of plugs 
strengthening the drive wheels 
on driven shafts. 

The inspection to be 
carried out by external 
checks - tapping with 
small hammers, as far 
as access permits 
without dismantling 
the mechanism. 

2 

Buffer fittings 

Check the condition and firmness. 
Correct any defects found. 

Surface inspection 
without dismantling. 

3 

Caterpillar 

tracks 

Inspect. Change any defective 

tracks sections or pins discovered, 
ensure that track tension is 
regulated tc normal. 

The displacement of the crank and 
oracket cogs is caused by the anti- 
clockwise rotation of the right 
hand leading thread and clockwise 
rotation of the left hand leading 
thread. The tightening of the 

tracks is carried out by the 
rotation of the rear threads in a 
clockwise direction. 

To achieve normal 
tension of. tracks it 
is permissible to 
remove ti^ck sections 
from the track baad. 

In doing this the 
number of track 
sections remaining 
on the left and right 
bands must 'be tb© 

Same. 



Electro Radio Equipment 


1 

Accumulators 

Check the condition of external 
terminals and the firmness of 
correctors. 


2 

Starter 

Check the fixture of the starter 
motor and leads to it. 


3 

Turret electrical 
lead assemblies. 

Check the fixtures and working 
order*. 


4 

Radio equijanent 

Check fixtures. 


5 

Lamps and fuses 

Check 7/orking order. 

I 



/Turret 
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Turret 


1 

Turret 
Traversing 
rte chan ism 

Check the firmness and if necessary 
tighten bolts. Check the traverse 

of the turret by hand and by 
electric drive. If the turret is 

stiff in traversing unscrew the 

4-6 diametrically positioned bolts, 
fixing’ the upper race, and through 
the anerture v/ash the race with I 

dehydrate.i kerosine or diesel fuel | 
I and replenish with fresh oil. 

See Section 
"Periodicity of 
mechanism 
lubrication". 

39 

I 


2 

Races of 
turrets and 
guards (?) 

Check thr firmness of the upper 
and lower r'‘;eB ind, if necessary, 
tighten tne jolts. 


3 

Turret 

seat 

Check the irmness and, if necessary, 
tighten the belts. 


4 

i 

Turret 

catch 

Check thr: firnmess and, if necessary, 
tighten the ' Its. 


5 

Connnander' s 
cupola and 
loader’s 
cupola. 

Check the working- jrder and ease of 
rotation of t :e hutches on the 
ball bearings anr^ the covers on the 
hinges. If rot^ t.ion is stiff, 

wash with dehydrated kerosine and 
oil. 

Ditto 

I 

1 

6 

Mounting and 
mechanism of 
the anti- 
aircraft 

D. Sh K, 

Check on the working order of 
mountings and ease of rotation of 
turrets and the handwheel of the 

D 8h K carriage. If rotation is 

stiff, wash with dehydrated 

Ditto 


keroaine and oil. 


1 Armament and 
auxiliary 
fittinga 

Page 40 


1 ZIP Packing 
on machine 
exterior. 


Armament 


Check the working order of 
assemhlies and their fixing. If 
necessary tighten the fixing bolts. 
If prolonged firing has taken place 
oil pivots, cradle section, cog 


See Section! 
"Periodicity of 
mechanism lubrication" 


wheels, machine gun slides and 
cocking rollers (?) . The cradle 
section and cog wheels of the 
elevating mechanism to be washed 
first then wiped dry with a cloth. 


Equipment and Fittings 


Check on presence and fixing. 


2 


ZIP Packing 
inside machine 


Check on presence and fixing. 


/3 
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m. 


Sighting 

instruments 


Page tf1 


Removable part 
of roof 

Driver^ s bLatch 


Escape hatch 


Towing hook 
catches 


Shutter gear 


Check working order, clean dirt 
from shafts. Oil packing 
glands and wipe glass. Founda- 
tion shafts of the driver’s 
sighting instruments to be wiped 
and olled-in winter with lubricant 
No. 21 GOST 3258^46 - in summer, 
with gun grca'se GOST 3005^51 ♦ 

Should there be a lose of visibility 
tbrou^ the protective glass of 
TPK-1 (moisture, ice, presence of 
dust, etc) it is essential to clean 
the protective glass, for this: 

^ . O^n Instr^unent TT%-1 

2. Take out the upper prism of 
the instrument. 

3. V/ith a glass wiper (flannel or 
cloth) wipe the internal surface 
of the glass. 

4. He-assemble the instrument. 

Body 

Check the tightness of bolts 
fastening the roof. 

Check the working order of the 
hatch and if necessary clean and oil. 


Check the firmness of hatch catches 
(bolts?). 

Clean away dirt, check workizig 
orderi If necessary correct 
defects and oil 


Oil rubbing surfaces of the gear 
and axis of shutters 


See Section 
’’Periodicity of 
mechanism lubricatiori. 

Fasten bolts with 
hanmer blows. 

See- Section: 
"Periodicity of 
mechanism lubrica- 
tion". 

Ditto 


Page U2 


In hot and dusty conditions, additionally do the following: 


No. 


Designation of 
Joint,, mechanism, 
assembly 

Action to be taken 




Observations 


HE 


in 


System setting (?) 


If there 
tion of the hand wheels of the 
elevating mechanism after cleaning 
or waahiUg the driving pinions . 
and the oogh of the section on 
the cradle with diesel oil, it is 
nec^esaiy to wash with diesel oil 
the pivot systems (not .having 
gland packings), through the plug 
^ih a. spray (grease gun?). After 
this replenish the pivots with gun 
gun grease GOST 3.005^5'* • 

: : . S E)C. H E. T ■ . : 
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Tb) 

(c) 

(d) 

2 

Anti-aircraft 
mounting D Sh K 

On mountings not having protective 
hoods on the turret catches (hatch 
races) and shanks, it is essential 
to clean these catches and wash 
them in diesel fuel followed by 
lubrication v;ith a light film of 
gun grease COST 3(X)5-51 , 


3 

Roller bearings 
of the comman- 
der's turret and 
loader's turret 

If there is stiffness in rotation 
wash through. 


4 

Terminal switch 
panel for 
commander' s 
instruments. 

Clean dust from the body of the 
stock, the return spring of the 
body of the stcck, the stocl© (rods?) 
of terminal switches and rollers 
after which lubricate with a 
thin film of gun grease GOST 3005-51 . 



IV. Technical Servicing No« 3 

Technical Servicing No. 3 is carried out after every 2,000 kms of running 
with the object of checking the technical condition of the tank and putting 
it into a state of complete readiness for further use. 


Para , 

l3eslgnatlon of 



Ho. 

joint, mechanism 
assembly 

Action to be taken 

Observations 

-M 





Carry out all tasks described in 
Technical Servicing No , 2 and, in addition! 


Engine Assembly 


1 I Oil system 


Change oil 


Run the oil out 
fully, whilst hot, 
through the outlet 
valve of the oil 
tank and also 
through the outlet 
pliAg of the oil 
tank ( sump ) settler. 


2 


Oil filter 
'•mAF-ST 3 
and coarse 
filter of 
the oil tank 


v7ash out 


Page kU 


"Oil filter ICOiAF. 

ST to be washed 
out according to 
the special instruo- 
tions accompanying 
the engine. 

To ensure the removal 
of oil filter 
section "mAP-ST3 
it is essential toi 


(a) disconnect from 
KPP the cables 
(rods?) "P-Sh" 
and'!rV-V“ (or 

lO-U") of the 

transmission^ 

50X1 -HUM 
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A^) Remove fastening clamps 
of speedometer cable and 
capillary from KPP having 
freed the cable. . 

(e) It , is also advisable to 
remove the fastening 
clamps of the water pip© 
from the KPP. After 
replacing the filter 
section it is essential 
to restore all previously 
removed clamps^. 


J. Riel system 


Riel pump 


To remove sediaants^ pour off 
5-7 litres of fuel from each 
group of fuel tanl^o, having 
previously allowed the fuel 
to settle. 

Change the oil in the fuel 
pump regulator. Replenish 
to the level of th© control 
plug. 




Speedometer and Put 20.50 gr. of oil MT-1‘5? 
tachometer into each cable covor. 

cables . . 

Transmission and Driving Goar 

Gear change Box Carry out oil change during Run off oil whilst hot. 

intermediate servicing (ropaia) Fresh oil to be poured into 
of tank or during the dismantl*? a level of 5^62inm* 
ing of K.P. 


Check the tightness of nuts, 
tie bolts, firmness of yokes 
and forward lugs. 

Transmission Wash cogs out in graphite 

Mechanism ' greas© of the following 

clutch couplings compos it ion j 

355® graphite P-Ost 
10555-lfO or graphite GOST 
4596 

49. and 651^ oil UCo-2 

Epioyclio gear Check the oil lever and, if 
mechanism necessary, replenish. 


If they have loosened, 
tighten up# 

The washing of clutch 
couplings to be done only 
if the appropriate assemblies 
are being dismantled and 
during intermediate repair# 


Check the oil level through 
the inspection openings. 
Change the oil during 
intermediate repair or 
when the PMP is being 
dismantled* 


4 I Ran clutch 


Check the point (moment?) of fh^ 
slipping of the fan clutch. th< 
If as the result of appreci- 
able wear, of the FERBODO of 

lining the point of slipping snoi 
is less than that peimitted, _ tb 
the friction driving plate : ^7 
should be changed# a ; ■ 
Case where the point (momchw ; 
of! slipping, is greater thaii> • 
tha^ 'olutoh 

should be' dismantled .ahd l • 

' tW'-' friction .‘dlsoiB ' kv'e ’. ih a'-; 

' l^tisf hotory cbndltiOhirub . the < 

’ ' ' ’ : ' ’ , i riotioh;.' 

S B C R E:$. ■ 


*h© clutch must slip vrith 
jhe rotation of the 
rentilator at a moment 
>f 18 to 50 kgm. being 

loved from position (mobile?) 
:he moment may be increased 
5y 5 kmg#- 
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(contd) 


5 Swinging arras 
(?) ^ 


6 Cranks 


Side 

Transmissions 


Bogies, 

idlers 


friction surfaces with dry tool 
and re-assemble the clutch. 

Effect oil change during inter- 
mediate repair of tank or when 
dismantling swinging arms. 


Check the condition of crank 
mechanism and replenish with oil. 


Replenish with oil T8lATI).‘-208 
at the rate of 500 graosiies for 
each side transmission, change 
lubricant after 4,000 km. 

Running gear 

1. Check by external inspection. 
If abnormalities are found, 
dismantle and if necessary change 
defective parts. 

In taking down joints remove the 
old oil and wash all components 
in gas oil. 

Release of pressure on pressure 
rings in packings to be effected 
only when it is essential to 
change rubber cuffs. After 
assembling, replenish oil. 

Replenish oil 


50X1 -HUM 


Brain oil whilst 
hot. Presh oil 
to reach a level 
of 148 - 152 ™. 

At very low 
temperature (from 
30 ® (SIC) and lower) 
the crank mechanism 
to be washed and 
assembled without 
oiling. Oil 
rubbing surfaces 
with a waste rag 
oiled with the oil 
used in the machine. 


Replenishment to be 
carried out through 
the lower threaded 
opening (through 
hole) in the high 
bank, before the 
outflow of oil from 
the holes in 
diaraetrically,- 
oppoeing positions, 
which must be open. 


Rocker bearings, Check by external inspection, 
roclcer and. Correct any defects observed. 

■ bumper fittings Replenish with oil the internal 
recesses of the rocket arms. 


..3 E', C‘. S 5?! 


The tightening ofnutE 
on the mushroom head, 
spindle of the 
biimper fixture must 
be done to the full 
maximum (removing 
all clearance^ 

' between the 
conjugated parts), 
after which make yet 
one more turn (until 
• ,the buffer spindle 
: Apertures corMSpond 
; to the nut grooves) 

' ; 50X1 -HUM ' i /and 
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2 

contd. 


and insert split 
pins. See Section: 
"Periodicity of 
mechanism luhricatior 


3 


Hydraulic Check the existence of "free 

shock absorbers movement” of the lever. If 

necessary, repair ? replenish? 


See Section 'TJainte- 
nance of hydraulic 
shock absorbers" 


Electrical Equipment 


1 Electrical 
equipment 


Inspect and test all contacts. 


2 Accumulators 


5 starter 


Page U9 


Check the charge condition, level 
and consistency of electrolyte. I 

Consistency of electrolyte must 
correspond to 1.29» 

(a) Check the fixing of the 
starter and leads. 

(b) Check the fittings with 
regard to coupling and 
mounting clearances. The 
radical clearance between 
the sides of cogs must be 
between 0.8 and 1mm. The 
facial clearance between 
cog faces must be between 
4 and 5^3. 

(c) Remove dust from the 
commutator and brushes, 
removing the protective 
band to do this. Should 
the conmutator be dirty, it 
should be rubbed with a clean 
rag, slightly damped in benzine, 
after which check the 
contiguousness of the brushes 
to the connnutator. 

(d) Should the commutator be badly 
scorched it is essential to 
clean it with sandpaper No. 00 
and then rubbed as described 
in sub-paragraph (c). 


Turret and Armament 


1 Turret 

traversing 

mechanism 


Replenish with oil 


See Section 
"Periodicity of 
mechanism lubrica- 
tion” 


Gun 


Page 50 


Oil the pivots 


1 


Body 


Locks, 
catches, 
hinges and 
hinge joints 
of all hatches 
of the turret 
body and equip- 
ment. 


Inspect and if necessary clean 
and oil. 


SEC RET 


Ditto 


Ditto 
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2 

Covers of overflow 
hatches in the 
floor. 

Check the firmness of 
overflow hatches. 




Pire-fighting equipment 




Conduct an inspection of the 

PPO in accordance with 

Section III - ’^Maintenance 
of fire-fighting equipment 

Inspect fire alarm in 
accordance with paragraph 4 
of Section III - ’^Maintenance 
of fire-fighting equipment". 

Tnen changing 
cylinders check 
electric circuits 
in accordance with 
pa.ra 3 Section III 

PPO - "Testing of 
electrical circuits" 
Check the weight 
of used cylinr^ers. 


Page 31 V. Periodicity of Mechaniem Lubrication 


General Instructions 


1. The lubricant used must be clean and not contain extraneous 
ingredients, such as: water, foreign substances, etc, 

2. Lubricant mixtures must be care foully mixed before use to obtain 
a homogeneous body. 

In winter, the lubricant to be heated. 

3. Oil checks and replenishment should in winter be carried out 
Immediately after runs before the mechanism has stop^®^* 

4. All mechanism and assembly lubrication points are shov/n in detail 
on the lubrication plan (fig, 19;* 

Lubrication Chart 

A, After 1 ,000 kilometres 


Para 

I Designation of 

Type of lubricant 

No. 

I assemblies, mechanism 

Summer ’.Vinter 

iBLOiliHH 


(c) (d) 

1 

Gear Box 

Oil iT-l6P GOST-6560-52 

To a level 0“^ ''^0 + 2 mm 
- 1 


Cranks 

Lubricant UCc-2 Mixture: ^Ofo UCc-2 

100 grammes and 5^ Oil MT-.16P 

GOST 6360-52, 

2 

Pan clutch bearings 

Lubricant UT-^ GOST -1957 -52 

100 to 150 grammes 

3 

Pan drive bearings on 

KPP (when there are 
lubricating holes) 

Lubricant UT-1 

100 to 150 grammes 'Tor each point 


/ Page 32 
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kl 

4 

W 

Disconnecting mechanisms of 
main clutch and blocking 
clutches PMP 

(d) 

Lubricant UT-1 

75-100 grammes each 

5 

Epi cyclic gear mechanism 

Mixture 50^ lubricant UT-1, 70;^ oil M’i'-IdP 
GOST-636O-52, quantity as required. 



The total quantity of lubricant put into 
each PMP is 2.5 litres, i.e, 0.75 Kg(sic) 
of lubricant UT-1 and 1.75 litres of oil 

MT-1 6P. 

6 

Box Vertical Drive Shaft 

Lubricant UT-1, IOO-15O grammes. 

7 

Driving gear hinge joints 

Oil V1T-16P 

8 

Driving shaft 
supporting bearings 

Oil MT-16^ 

9 

Quadrant 

Cil I? GOST-6360-52 to a level of 

148 to 152 ram. 

10 

Air-cleaner 

cassettes 

nfter washing in diesel fuel the upper 
and middle cassettes to be oiled with 


PsiiJI 


After 2,000 kilometres 
(with Tecluiical Servicing !.'o. 3) 


IE 


1 

2 

3 


HI 


Gear Box 

Quadrant 

EpicypHc gear 
Mechanism 


Crank 


Turret traversing 
Mechanism 


HI 




Cil OT^16P GOST-636a-52 
Oil ?rr-l6? GOST-636CU52 


to 12 kilogrammes 
5*5 tc 6^5 kgs 


Mixture of 704 oil OT-16P 00::T- "*360 -52 and 
yyi lubricant OT-1 

The total amciznt of lubricant cut into each HtlP - 
2,2 kgs, of \7hich 0.7 is lubricant UT-1 and 
1*5 kgs is oil MT-.16P. 

Lubricant UCc-2-100 grannaes, Mixture? 5^ UCc-2 

and 50^ oil MT-1 ^'P 
GOST -6360 -52. 

In the orifice, lubricates 
Bearing, cog wheels and 
switch gear using 0*04 
kilogrammes (first having 
removed the handle disc) in 
the event of dismantling 
of the traversing mechanism 
and the removal of lubricant 
from the housing? crank case?? 
the latter should be 
replenished with O.75 to 0*8 
kilogrs. of lubricant. 


/ 6 . 
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I I V/ 4^ • 


JUlVLlf 




6 

7 


Speedoneter and 
tachometer cables 

Turret 


Oil MT-16P GOST-6560-52 

20-50 grammes each in the casing* .50X1 -HUM 




(a) Bace, race cogs 
and turret 
catch* 
Commander's 
batch race and 
turrets D Sh K* 
Ply wheel axis 
reservoir and 
sector cogs and 
pinions of 
D Sh K mountixig* 
Slides of 
machine guns 

Pivots, 
sector cogs and 
pinion gear of 
the gun elevat- 
ing mechanism. 
Cocking rollers 
of course 
(ordinary?) 
machine gun ”SG‘* 


TsIATBfi-201 

- for turret race - 0*5 kgs 

- for commander's batch race - 0*3 kgs 
• for mounting race - 0*3 kgs 


(h) All moving 
joints in the 
turret (apart 
from those 
listed in 
para ”a")* 


Oil USs-2 


8 

9 


Hollers in rocker 
arm bearings (when 
dismantling unit) 

Hooker sockets 


Lubricant USs-2, quantity: 3^40 grammes 


The interoal arm recess of the rocker to be filled 
with lubricant USb- 2 to a quantity of 100-1 50 
grammes. 


10 


Suspension wheels 
and idlers 


Lubricauit US©-2 

1 . Put lubricant into every suspension wheel 
quantity 1200-1500 grammes. Of this quantity 
100-1 50 grammes to go into each wheel bearing. 

2. Put 750 grammes of lubricant into each idler. 
Of this quantity put into the idler bearings: 

300 grammes into rollers 
150 grammas into ball 

5. The labyrinths of suspension wheels and 
idlers to be greased with lubricant USs-2. 


11 


Side transmission 


12 


Lubricating system 


Replenish with lubricant TsIATIM 208 by VTU445"'54* 
The quantity of lubricant for eaoh side trans- 
mission - 4,500 grams of which 2,500 grams into 
the side transmission housing (gear box?) and 
2,000 grams into the side transmission cover. 

Oil MT-I6P by GOST 6360-52. Put lubricant into 
the level of the red mark on the probe, which is 
equal to 60 litres (see chapter "Servicing the 
oil system") 


13 


Riel Pump 
regulator 


Oil MT-16P by GOST 6360-52 


Mixture: 5^ oil 
MT-I6P and diesel 
fuel. 


b ji; u K ii; T 


■50x1 -HUM 


Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8 


Sanitized Copy Approved for Release 201 1/01/19 : CIA-RDP80T00246A028700140001-8 


SECRET 

-50- 



.... 11)) 

(7! Tdl 


Lubrication of 
belts 

On machine, both those in use or in storage, 
all leather belts are periodically to be greased 
TTith ainmunition grease GOST 2649-52. 



The frequency of greasing is set at not less 
than once a year 

15 

Bolts, catches, 
hinges, and hinge 
joints of all 
body hatches, 
turrets and 
e<iuipment 

Oil MT-16? GOST 6*^60-52 


36 


VI* List of fuel and lubricants and special fluids 
uB9d on tanks 


Para. 

No. 

T'esignation 

Fuel 


Observations 

-Ml 



(di 

1 

Diesel Fuel Mark **DL'^ GOST 474^49 

Sunmer 


2 

Diesel Fuel Mark **DZ’* GOST 4749-49 

i 

linter 

To be used in 
temperatures down 
to minus 30^0. 

May exceptionally be 
used in summer* 

3 

Diesel fuel J/ark "Hi" GOST 4749-^9 

Lubricants 
(in pure form'* 

finter 

I 

I 

To be used only at 
temperatures below 
minus 30*^0, 

1 

Rifle oil GOST 3045-51 

Summer 


2 

Unified Tank Oil MT-16P GOST 6360-52 

Summer 

and 

inter 


3 

Lubricant UT-1 GOST 1957-52 

Summer 

and 

I^Vinter 


h 

Lubricant USb- 2 GOST 43^6-50 with 

the following supplementary properties? 

pointers? 

(a) Durability limit by? GOST 7143-54 a.t 
50^G in g/sm^, not less than 1 to 1 ; 

-57 

(b) Effective viscosity by? GOST 7165-54 
at 0 degrees centigrade and 10 seconds- 
1 in intervals, not more than - 2,500* 

:(c) Patio of effective viscosity at 0^ 

Summer 

and 

inter 



and 500 to the speed of displacement?) 
100 seconds - 1 not mord than - 20. 


/5. 
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(b) 

ZIpI. .... 

. (d1 

5 

Gun grease GOST 3005-5 1 

Summer 


6 

7 

Yellow Vaseline GOST 358l-ij7 

TsIATIM 208 by VTU i*45-5U 

Surmner 

and 

Winter 


8 

Ammunition Crease GOST 2649-52 

Summer 

^'nd 

Winter 


9 

TsIATIM 201 GOST 6267-52 

Summer 

and 

Winter 


10 

AZh- 170 , VTU No EU 109-55 

I 

I 

Summer 

and 

Winter 

A working fluid 
only for hydraulic 
shock absorbers. 

11 

Steol official fluid GOST 5629 -h^ 

Summer 

and 

Winter 



Mixtures 



1 

Unified Tank Oil ET-16P 

GOST 6360-52 - 70 I 

Lubricant UT-1 GOST 1 957-52 - 30,^ 

Summer 

and 

W' inter 


Page 58 



I 

2 

Gun Grease GOST 3005-5 1 - 50^ 

Oil MT-16P QQST 6360-52 - 30p 

7/intGr 



Cooling Liquids of Low freezing level 



1 

Anti- freeze fluid Mark " 65 ** GOST 159-52 

Winter 


2 

Anti-freea. fluid Mark "40" GOST 159-52 

Winter 



Page 59 Tank Maintenance Under V? Inter Conditions 


1 . Individual Inatruetions regarding winter use of the Cooling Syctem ^ 

(a) When replenishing the system with cooling fluid the machine should 
be in a horizontal (to the eye) position? 


(b) When the heater is operating the machine should be positioned 
horizontally (to the eye). The heater may operate v/ith a tilt 
of the machine to any side of up to about 7°. 

(c) When replenishing the system with cold anti- freeze, after filling 
the system run off ^ to 6 litres, in view of the appreciable 
expansion of anti-freeze on heating. The loss of anti-freeze 
(as a result of evaporation) to be replenished with water, 
periodically checking the density of the fluid in the system 

Xin order not to allow great variations in density from that 
specified for a given type of anti-freeze, in accordance with 
its characteristics)! 


(d) 


When the engine is operating at low revolutions it is essential 
to pay attention to the water temperature on the dasb-board 
theimometer. Should the water go below a temperature of plus 55^ 
it is essential fully to clone the exit louvres and go over to 


an increase in revolutions or the engine. 


50X1 -HUM 
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RememberJ Anti-fre«^ze is a poisonous fluid and its entry into a 
stomach causes poisoning, normally \7ith fatal conseciuences, 

II • Tank injeotion Heater 

1* Purpose, structure and operating principles of injection heater. 

(a) Purpose of an injection heater. 

An injection Heater serves to ensure the speedy starting of an engine and 
the maintenance of machines in a state of readiness to move in low temperatures 
of surrounding air. The pre-heater ensures the pre-heating of fuel, entering- 
to feed the engine and fuelling the fighting compartment. 

(b) Structure of tie injection heater. 

An injection Heater consists of the following elements? 

1 . Boiler 

2. Reducer gear \’vlth electric drive. 

3. Device for heating oil in the oil tank and in the pipe lead. 

4. Pipe lead. 

5. Coil for pre-heating fuel. 


Boiler 

The boiler (fig l) consists of a 7/elded cylinder, inside which is a 
cylindrical burner made of fire resistant non-rusting steel, joined to an 
exhaust chamber. 

The fluid being heated fills the cavity of the boiler between the burner 
and external cylinder. 

The combustion products leave the boiler exterrially through the outlet 
of the exhaust chamber in an aperture in the bottom of the body, covered by 
a special hatch (fig 3^ » v/blch is opened and closed from the interior, of 
the machine • 

On the boiler there are two connections - for inlet and outlet of the 
cooling fluid, a connection for the supplementary outlet of exhaust when the 
machine is inclined on its "nose”, and also a box, inside which is a coil for 
pre-heating fuel (fig. l). 

The furnace apert^ure of the boiler is covered by a cone cover on which 
are positioned the injector heater plug connection for the Inlet of air from 
the reducer gear fan and inspection window (fig. 3^ 

For spraying the fuel in the boiler heater there is an injector pump of 
the centrifugal type, operating under a pressure of ^0 to 12 atmospheric with 
•an expenditure of fuel of 6.6 to. 7.2 litres an hour (at 70-80 revs a minute 
of the heindle of the hand drive). 

(Sketches- 

Page 61 Heating System 

, . Page 62 Reducer gear 

Page $3 Individual assembly units; of the heater.) • ! ' ' ; ! 

Page 61 ^ 

■ - essential for full combustion of the fuel, is driven into the > ' V . • ; ^ 

coi^bustion chamber of the boiler' by the .reducer pump . through a special i inlet / • ! 

; pip^, Situated on the ’r 96 f’,oorio of ’the boiler.' ■ 

of the fuel ‘sprayed, by the , jet le effected ;by -ah inicandesceht 
' of .an, .electric hsater'^^ con 4 «^tsid by a tumbler switoh» . 

. ‘. ‘‘S' .■7’ S E .C ^ ill T '■ • /situated ' . 7 i 
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a the fuel by meenB of " 


The boiler toother with the reducer ia 
the. machine on the floor, at the left side. 


set in the combat section of 


Seducer gear assenbly vvith electric drive 

fuel Of an assembly in which are mountedt 

fuel pump, fan, water pump and a manual(?) pinion drive All thif? 

is built into an aluminium body, situated on the bcSr! “®°ha«ism 

* Pl;^er type (with the utilisation of one section of 
the^ engine fuel supply) serves for the supply of fuel to the boiler 

!ff gravity flow with simultaneous drawing 

off of the fuel by the reducer pump itself. The supply of fuel 

^ (forward, middle and external) of the 

TO.mi through a specified tap, the coil o'" the fuel pre-heater 

pump and coarse cleanii:^ filter* ^ 

of fuel to the pump is regulated with the help of a 
(2f)| acting on the pinion of the rotating case cf the 


Page_^. 


pump is reflated to a supply of fuel of 6.6 to 
[.2 litres an hour and is sealed in this manner. 

Co gent . For unfaltering operation of the reducer pump it is 
necessaiy that the group of tanks from which the feed is flowing, 
should contain not less than 20 litres of fuel. ^ 

^ thl supply of air, essential 

for the full ignition of fuel in the furnace of the boiler. The 

fan has a pulley servloe for the placing of the belt of the electric 
®ovor# 

(c) W ater I\jm ^ (?) consists of a vane impeller of centrifugal type with 
the^system^ serves for the forced circulation of fluid, heating 


(d) 


. Drive to the Reducer (6) is for the bringing into action 
the fuel p^,fan and water pump at the moment of starting and also 
for the operation of the heater from the hand drive. The drive 

The first pair of gears, plaoed 
^ ^ ^anemits the rotation from the handle of the 

hand drive to the shaft with cogs and lugs, which drive the fuel 
pump plunger. 

The second pair is fitted inside the reducer and transmits the 
station from the shaft with gears tc the shaft on which the vane 
impeller of the water pump and fan are. fitted. 

The handle of the hand drive and the pinion gear of the first uair " 
is made to be removable, when the pre-heater is not working it 
(the handle) is kept in the ZIP of the machine. ' . 

In opetsting the heatei-' by hand drive .the handle mUot .bo turiied 
anti-clockwise. at a sj^ed of 60 to JO revolutions d minute, in doinA 
■ this- -the rotation mupt be efen and can be done by foot; as well ad' by 


. S -6 :C fe g T 


/hand..: 
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hand. On the body of the reducer there is a plug for filling 
the cavity of the body with lubricant TsIATIM—201 , 0.02 kgs. 


Page 66 

(e) Electric drive to Reducer (8-9) serves to bring into action the 
reducer mechanism from the electric motor MV-42 and consists of 
a pulley with electric motor MV- 42 , fastened on a bracket and 
belt, transmitting rotation from the electric motor pulley to 
the fan pulley. 

The fastening bracket of the electric motor has longtitudinal 
sections for regulating the tension of the belt. 

The starting tank (container) communicates with the basic through 
two apertures in tho pan. The hot fluid from the coil of the 
oil tank goes to the external ripe, inside which the oil pipe 

from the tank to tie engine p-ieoes through, ensuring in this way, 

the heating of the oil on ito v/ay to the oil main. 

Pipe hine (fii;. 1 

The heating system has two pipe lines*, pressure and suction. 

Pressure Pipe Line leads ^rom the re -ucer water pump, goes to the head 

of the engine block and from t .ere to the radiator and the coil of the oil 

tank. 

Through the Suction Pipe Line hot fluid returns to the boiler from the 
coil of the oil tank and the engine water pump. 

Through the outflow tap, fixed to the bottom of the machine, fluid flows 
out both from the engine and from the whole system. 

The drive handle (?) is connected to the outflow tap with a tap cable 
and on the bracket of the pull (draught?) protector. 

Coil for pre-heating the fuel (fig.*. ll 

The pre-heating . ' the fuel entering the engine fuel pump, and also the 
pre-heater reducer pump is effected by hot liquid, washing the fuel coil 
situated in a special box beneath the pre-heater boiler. 


Page 67 

The fuel goes to this coil through the fuel distributing tap from any 
group of fuel tanks and runs off to the lower connecting pipe of the ALVEIK 
(?), the filter for coarse cleaning and further, simultaneously to the engine 

and reducer pump. 


( c ) Operational principle of the injector h eater 

An injector heater works by means of an electric motor or hand drive, 
which causes the fuel to pass from the fuel tank through the injector to the 
boiler heater. 


The fuel, on burning, gives heat to the fluid in the boiler. The heated 
fluid is drawn off the upper part of the boiler by the 

heater whence it is fed through the upper (pressure! pipe lead to the pipe on 
the engine, which joins the head blocks (fig. 1) 

Prom here the heated fluid branches out in three parallel streams. 


/First 


SEC BET 


Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8 



Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8 '^0X1-HUM 


First stream - going through the engine, v;ashes and heats the heads of 
the blocks and cylinder blocks and goes to the water pump of the engine. 

Secon d Stream - passing by the coil of the oil tank and the heating pipe 
of the suction oil mains, heats the oil in the booster (?) tank and mains and 
returns to the lower part of the boiler. 

Third Stream - passes through the water radi^'tor to the engine pump. 

Prom the engine water pump the fluid returning to tee lower part of the boiler, 
heats up and begins anew its movement into the t'l^ree streams mentioned. 

In the summer period the boiler and coil of the oil tank are disconnected 
from the general cooling system. 

The disconnection is effected by a tap (specially Intended for switching 
over the boiler, depending on the perioc^ ^time) of use^, situated on the water 
pipe, uniting ( joining the heads of the engine blocks (see plan of heating 
system and plan of cooling system). TJir P i The o the pre«heater 
when the tap is turned off is not allowed. 

Page 68 

(d' Starting the injection heater: 

To start the heater it is essential* 

1 . Before starting the heater the switch tap must be on. 

For this the tap handle must be turned as far as possible so that beneath 
the arrow '’P’* (»R latin"^ (view of the engine from above, see heating system 
plan or cooling system plan) on the face of the handle is the inscription 
"BKX** (=0n). 

REMMBERJ To simplify switching of the pre-hoater tap it is essential 
beforehand to raise the plug of the tap by screwing on its shank the raising 
nut, after which the tap is switched. 

having switched the tap, it is essential to tighten the raising nut so that 
the free seating of the plug in the body of the tap is ensured. 

2. Open the hatch in the floor for the outlet of combustion products by 
unscrewing the fastening nut of the hatch until it is arrested by the handle 
tailed to the lower position (key is the ZIP of the engine"', press down on it 
as far as it will go and turn the cover of the hatch beyond the handle for 
180 degrees in a clockwise direction and put into place the hpnd drive handle, 

3. Connect up the fuel distributing tap to any group of tanks for supplying 
fuel to the reducer pump and engine pump, ptimp with hand pump. 

4. Press the tumbler to create a filament current for the pre-heater plug 
spiral, aner which (after one minute") begins a slow rotation of the handle of 
the hand drive to the reducer in the opposite direction to that normally taken 
(the handle of the hand drive is not to be fastened). 

Comments In the event that it is impossible to turn the handle it is necessary 
to turn over the electric motor and reducer a few times by means of manual 
operation of the driving belt. It is also permissible with very low 
temperatures, to pour 25 — 5 ^ grammes of diesel fuel into the reducer cavity 
(housing?) and also with the object of heating the electric motor to some 
extent and reducing in this connection the efforts for its rotation, to carry 
out the starting and short term (5 to 15 minutes) operation of the heater from 
the hand drive with the belt removed, subsequently going over to working from 
the electric motor. 

/After 
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After firing, q.uickly change the .direction of rotation of the handle to 
normal, connect the electric motor belt to the reducer and swiftly remove 
th© handle of the hand drive. 


When the heater is working from the hand drive the handle must be fixed 
and turned at a speed of 60/70 turns a minute (the electric drive belt is 
previously to be removed to reduce effort on the handle). 


R5MEMHEE! In the event of a prolonged stoppage of the machine in low 
temperatures of surrounding air with accumulators fitted frequent and 
pro^nged use of the electric drive to the heater reducer, -ithout subsequent 
starting up of the engine, is FORBIDDEN - to prevent accumulators going flat. 


^ steady operation of the heated boiler (when the combustion of ^'uel 
in the heater can take place without the help of pluge), the plug tumbler 
srttch must be disconnected, thus continuing the operation of the heater until 
the system is fully heated. 


normal operation of the heater is characterised by an intense rise in 
fluid temperature and by the colour of the exhaust gases, which after the 
heating of th© boiler (after about 10 minutes operation^ must not be deer 
black in colour. 


6. After operation of the heater ceases the ventilator must h© connected for 
1 to 2 minutes to the engine partition. 

Close the hatch for the outlet of combustion products, by turning the cover 
by the hatch handle anti-clockwise until the cover is level with the aperture 
on the base of the hatch on the axis until positioned vertically upv/ard, and 
the removed handle of the hand drive to be laid in its place. 

Page 70 


2 • Use of the Heating System 

(a) The cooling system is supplied with anti-freeze. When the machine 

(vehicle, is halted for a prolonged stay in an open position it is 

essential to: 

1. Position the vehicle horizontally (to the eye). The vehicle 
may have an inclination to any side of up to about 7 degrees, 

2. Remove the accumulators and store In a wann position. 

3* Close all hatches and louvres. 

4. Cover over the engine cover and intake grill over the radiator 
with a waraing rug*. 

5. Cover the vehicle with a tarpaulin and if possible cover t>"e 
tarpaulin beneath the snow. 

For the preparation of vehicles for movement after a prolonged halt 

in an open position it is essential toi 

1. Place the accumulators in the vehicle, 

2* Open the tarpaulin on the left side to allow exit for the 
exhaust gases .from the heater and engine. 

Bring the heater into action. 

4* (a) In air temperatures down to. minus 3^*^ centigrade the warming 

up of the engine to be effected to a temperature of the 
cooling fluid of 80 to 90®C by the issue thermometer and, 
stopping the action of the heater give 5 ic) 10 minutes delay, 
during which, periodically and not more often than six 
times, for a short time' (of 3 io 5 seconds) engage the 
electric oil pump to create pressure* When, according to 
■ the jjresBure gauge, there is a pressure of not less than 
one, atmospheric, press once for 3 to 5 seconds on the 
; • button of the electric oij pumping puiap and starter, in this 
C R E T ■ i • - • ' /tov. 
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way taming' the crank shaft a tew times wixnout 
supplying fuel. 


With an appearance on the oil metre of a pressure of 
not less than 2, atmospheric, the engine is started. 

If during the period of delaj? the electric oil pump in its 
Page 71 , periodic spells of engagement does not create pressure, 

— ® according to the pressure gauge, - it is necessary to bring 
the heater into action, repeating all processes from 
beginning to end, as described above, 

(b) At air temperatures of minus "^0 C an^ lower the warming up 
of the engine to be effected in two or t'.ree intakes 
bringing each time the temperature of the cooling fluid 
to 80-90^C according to the authorised thermometer. During 
this, after each intake (stage) give a 10 minute delay 
(stop the action of the heater) to ensure heat transmission 
to the crankshaft bearings. 


A^ter the second intake of warmth during the delay, 
periodically and not more often than six times for a short 
period of >5 seconds engage the electric oil pumping pump 
to create pressure. When, according tc the pressure gauge, 
there is a pressure of not less than 1, atmospheric, the 
movement of the crankshaft and starting of the engine is 
conducted in full accordance with paragraph ’'a*' of this 
section. 


If there is still no oil pressure after the second 
intake of warmth frcm the engine, the engine is to be 
warmed up a third time, repeating fully the process of the 
second intake up to the starting of the motor. 

Comment s With air temperatures of less than minus kO^O 
the starting of the engine (after it has oeen warmed) may 
be effected with the help of the starter an^ air starting 
device. 


Remember ! The electric oil pump may be kept on for not 
longer than one minute. 

5. After starting the engine allow it to on a basis of the 
minimum of steady revolutions until reaching an oil temperature (accord- 
ing to the authorised thermometer) of 8 to 10^0, and then go over to a 
basis of 1,200 to 1,^00 revs/min. After the engine has warmed up the 
rug and tarpaulin are tc be removed and placed in the vehicle. 

Page 72 . (b) The water supplied cooling system. 

V/hen the vehicle is stopped for a prolonged period in an 
open position it is essential to:- 

1 . Place the machine in a horizontal (tc the eye) position. 

2. Close all hatches and louvres 

3. Cover over the engine cover and intake grille on the 
radiator with a warming rug. 

4. Cover the vehicle -nth a tarpaulin and if possible cover 
the tarpaulin beneath the snov/. 

5. Unscrew the plug (from?) of the drain of f tap of cooling 
fluid under the bottom of the vehici©. 


S E C R E T 
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6, Bring the water temperature in the lower part of the cooling 
system to between nlus and nliij? 50^0 accordin,c: to the 
thermometer in the pipe lead from' the boiler to the drain tap 

7. Unscrew the plug of the pouring throat of the water radiator 
(i*e, radiator cap), 

8. Run off the cooling fluid. In doing this, having opened the 
tap, it is essential to ensure a continuous flow of drain off 
water. If this does not take place the pipe lead nsust he 
pulled towards the tap to ensure an intensive flow (with a 
fully opened tap the water should drain from the system in 

8 to 12 minutes). 

9, Leave the drain tup and radiator cap open throughout the 
period the vehicle is halted. 

10. Remove accumulators ' rvi store in a warm place, 

Conapent i After draining the water from the system it is advisable to 
pour not less than 3 litres of anti-freeze into the radiator. If 
this is done as soon as the anti- freeze begins to run from the 
drain aperture the draiii tap must be shut. 

Page 73 T o Prepare tue Vehicle for Movement after a 

Frolon^'ed halt in an open position 

1. The vehicle to be put in a horizontal (by eye) position in positioning the 
machine a tilt of up to about 7^ it^ peredtted on any side. 

2, Open up the tarpaulin at the loft side for the outlet of exhaust gases 
from the heater and engine and irr access to the water radiator, 

5. Replenish the cooling system. In doing this, if the surrounding temperature 
is not lower than Diinus 25 the replenishment of the system with water heated 
to a temperature of plus 70 to plus BO^C is allowed. 


To avoid freezing in the radiator the replenishment with hot water must be 
conducted quickly and \7ithout stops, in the shortest period of time. After 
beginning the pouring in of tho water the drain tap is to be opened and, as soon 
as a regular stream of water begins to flow through the drain aperture, the 
tap must immediately be shut off again. After this another 30 to 50 litres of 
water must be poured in and the heater brought into action, as described in 
para page 68. 

When starting the heater or immodiately after, the system must be fully 
filled with water and the radiator cap and drain tap (on the bottom of the 
vehicle) must be fully screwed home and under tap plug a spring washer is to 
be placed. 

It is forbidden to pour boiling water into the system, 

REM/lBERI If the surrounding temperature is less than minus 25^0, 
replenishment of the cooling system may only be effected by means of 
anti-freeze (cold or hot). 


In starting the engine a situation is possible where the reducer-gear 
handle does not turn. This occurance may be as a result of the freezing 
of the vanes of the reducer water pump consequent upon an incorrect positioning 
of the vehicle whilst draining off (with a considerable tilt to the stem or 
on the right side) , 

? .agg 7ft 

In this case it is necessary to act in the following way: hot anti-freeze ' 
at a temperature of plus 5^ "tc) plus 80^C . is poured in in suoh a quantity that 
the rotation of the reducer handle (arm?) is ensured. The remaining quantity 
of anti- freeze is poured in cold. It is essential to shut off the drain tap 
as soon as the anti- freeze, begins to flow frcmi the drain aperture. 

/CCTcmeni r- 
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Comment ; If, in pouring c 61 df ant i-^feez^ into" t'Se Vystem (after closing 
the drain tap) the anti-freeze continues to run from the drain aperture 
of the tap, because the value is not lying properly in its socket due to 
ice on the extremity of the interior of its body, it is permissible to heat 
the tap (by a flame luider the bottom) . 

The wanning up and starting of the engine is to be conducted according to 
point k of the section "Use of the heating system!'. 

V/hen stopping the vehicle, supplied v/ith water, for a short bait outside a 
warmed place ani Avith a necessity to maintain the engine in a condition to ensui*© 
its speedy starting, - IT IS ESSOTTIAL; 

1. Place the vehicle in a position horizontal to the eye, a tilt of up 
to about 7® on any side is permissible. 

2. i/arm the machine, as described above, pulling asiae the tarpaulin at 
the left side, to allov/ outlet of exliaust gases from the boiler. 

3. V/hen the water temperature goes down to plus 40^ according to the 
issue thermometer, bring the heater into action, as described in 
section "d" 

Heat the water in the system until a temperature of plus 80 to 90^ is 
reached, after which stop the heater action. 

4. Each time the water temperature falls to plus LO^C it is necessary to 
begin anew as described in point 2 and to repeat this throug’^out t'^e 
X>eriod the vehicle is halted. 

21 


5 • Maintenance of the Heating System 

A, Maintenance 


1. The boiler is cleaned once a year, after winter use, but not less frequently 
than after 40 to 50 hours of heater operation the boiler is cleaned of the 
products of the fuel that have not fully been burned out. The cleaning covers? 
furnace, chamber and internal snace of the cone cover with jet, plug and pipe. 

(To determine the times of cleaning the boiler the length of time it is 
operating should be noted in the vehicle formula work book). The cleaning tc 

be carried out without removing the boiler from its base. The cleaning to be 
done by scraper and ramrod. ’^Vhen preparing the tank for winter use the boiler 
is to be cleaned irrespective of the number of hours it has operated. 

2. Preparatory work and the Cleaning of the Boiler . 

As a preliminary it is essential to remove; 

(a) The lower fence (protector?) (of the engine). 

(b) The fuel pipe going from the reducer gear to the jet. 

(c) Disconnect the lead frcm the heater plug. 

(d) Relax the tension of the band pressing aroiind the rubber hose on 
the air pipe of the boiler cone. 

(e) Remove the cone cover of the boiler, first unscrewing th© nuts and 
bolts with which it is fastened. 

(f) Open the hatch cover of the pre-heater exhaust outlet. 


/To 
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To clean the internal cavity of the hoiler it ia essential to turn the 
ramrod handle to the free place which is "between the coarse cleaning fuel filter 
and the fuel distributing tap* Then place the ramrod beneath the engine crank 
case and from this position do the cleaning, directing the end of the ramrod 
until it meets resistance at the rear wall of the boiler heater. 

The removable cone cover to be cleaned with a scraper. 

The exhaust outlet (pipe?) to be cleaned of soot, by lightly tapping around 
or cleaning from below the scraper. 

Having cleaned the soot from the boiler it is necessary to reassemble it 
consecutively in the reverse order to dismantling. After cleaning the boiler, 
close the hatch. 

Page 76 

3. Lubricating the Reducer 

Combine the lubrication of the Heducer with the cleaning of the boiler by 
replenishing the cavity of the Reducer with 20 to 30 grams of lubricant TsTATM^ 
201. Also, during the time the heater is operating it is essential periodically 
to lubricate with the same lubricant the bush (sleeve?) of the crank case into 
which the axis of the pinion of the hand drive (starter?) is put. 

B, Faults 

1 ♦ If after connecting the tumbler the plug spiral filament arid the initiation 
of rotation of the heater arm (handle?) do not work, it is necessary to; 

(a) Check the presence of the plug spiral filament through the inspection 
window of the boiler cone cover. If there is no filament check the 
electric circuit. If the latter is in order, then the plug must be 
unscrewed and the spiral inspected. If burnt out, replace. 

Comment t In the absence of a servicable plug, ignition can be effected 

by an open flame (a stick with a burning end or piece of fibre) which is 

put through the Inspection window, at the same time turning the handle, 

(b) Check the intake of fuel to the Reducer-gear pump, for which, ensuring 
that in the tanks which are connected up there is not less than 

20 litres of fuel, unscrew for 3 to 5 turns the bolt releasing air from 
the Reducer pump and pump the hand pump until a steady flow of fuel 
comes from beneath this bolt. Then turn the bolt as far as possible 
and swing the heindle of the ALVEIR (?) two or three times. 

If there is less than 20 litres of fuel then connection should be made 
to tanks with a greater amount of fuel. 

If fuel is reaching the pump but the jet is, nevertheless, not 
working it is necessary to check the operation of the pump. For this 
the nut of the pressure pipe must be unscrewed from the connecting 
pipe of the pump fuel element^ on tuxming the Reducer handle (artn?) 
the fuel should, with a serviceable pump, flow out in a stream. 

Page 77 An obstruction of the jet, as a rule, will prevent the possibility of 
the Reduces? handle (arm?) being turned. In this case, the jet must 
be replaced or cleaned. To clean the jet, it must be taken apart and 
each item washed in clean fuel. When re-asseoibling and re- positioning 
thp jet particular attention must be paid to the correctness of assembly 
of the jet, remembering how the bits where positioned in the jet before 
dismantling and making use. at the same time of the plan in this 
instruction (fig 3) 

. ■ ’• ’ ,/ 2 . , . 
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2. F^altering in the operation of the heater on starting, and when there is 
sufficient fuel in the tanks, may also he the result of the intrusion of air 
from the fuel system into the Seducer fuel pump. 

The air is released from the Reducer pump by unscrewing for 3 to 5 turns 
the air release bolt followed by pumping of the hand pump until a steady stream 
of fuel comes from beneath this bolt, without air bubbles. After this the 
bolt must be tightened until it meets resistance and the pump pumped two or three 
times with the handle. 

If it is necessary to bring the heater into action or to go over from one 
group of tanks to another when there are small (inaccessible) quantities of fuel 
in them then, after conneoting the fuel distributor tap to one or another of the 
groups of tanks the tap for air release from the oil system (situated on the beam 
of the engine guard) must be opened and keeping it in the open position, pump the 
hand pump until the connected pipe lead is completely full of fuel. After this 
the above mentioned air release tap is closed and the heater started. If on 
doing this the heater does not start because of lack of fuel supply to the jet 
then it is necessary to release the air from the Reducer pump by unscrewing the 
holt and pumping the hand pump without opening the air release tap. 

3. If the heater exhaust gases continue to come out in a deep, black colour 
after about 10 minutes of operation this testifies to insufficient heating of the 
fuel in the boiler. 

The latter can take place: 

(a) Vv’ith poor suction of fuel by the jet '.vhich gives a flowing stream or 
a stream of copious drops. Such a jet must be changed. 

(b) If there is heavy scale in the interior of the boiler. This must be 

removed by cleaning. 

To reduce the development of scale inside the boiler rotation by the 
use of the liandle must not he allowed without necessity; handle 
turning to he begun only after the plug spirals are fully heated. 

(c) If there is disruption of the adjustment of fuel supply to tne Reducer 
pump when, instead of the normal outflow of 6.6 to 7*2 litres of fuel 
per hour tl.e outflow is ajpreciably greater. 

Disruption of the adjustment can only occur if there is a break in the 
locking v;ire, holding the regulating thread of the pump against forced 
rotation of this ttu^ead. 

In this case tne pump must be readjusted to give normal supply and the 
thread fitted with a locking-wire and a seal put on. Adjustment of 
the pump can only be carried out by qualified personnel. 

Page 79 Maintenance of the Tank's Fire Fighting 

Squipment (FPCj 

1 ^ Purpose, structure and operating principles of 
fire-fighting equipment 

1 . Purpose of the Tanic’s fire-fighting equipment . 

The fire fighting equipment of a tank consists of a fire-fighting carbonic 
acid unit, designed for extinguishing fire in a tank by filling with carbonic 
acid gas all the free space of that section of the tank in which the fire starts. 

2, Structure of P?0 . 

The fire-fighting equipment (fig A and 5) consists of the following elements 
(units) : 

/(a) 
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(a) Three cylinders of 5 litre capacity containing carbonic acid, situated 
in the combat section of the right side of the body, near the engine 
guard* 

(b) Two main pipe leads , joining the cylinders with the combat and engine- 
transmission sections, each main terminates with four outlet spray 
nozzles, situated in the following placess 

In the combat section - tv/o (in the nose portion of the hull), between 
the ammunition store and fuel tanks) and two on the engine guard 
(at the sides) * 

In the engine^ transmission section - one at the nose of the engine, 
the second at the left side between the engine the fuel tank and 
two in the stern part behind the KPP (by the PfiTP)* 

Page 80 

(c) Six thermo-electric alarms {i<,e, in^ormere'^ - situated ny, and on the 
same brackets as the spray nozzles. TV.?: re is no alarm on the engine 
guard T2. 

(d) The Signal board of the driver, fitted with two signal lamps, two 
buttons intended for extinguishing fire in the engine in transmission 
and combat sect ons and one button for checking the serviceability 

of the lamps. 

(e) Buttons, duplicated, positioned on t'-.e undeiv turret sheet, in line 
with tta right ceiling for extinguishing fire in the combat section, 

(f) Signal whistle , situated in the nose section of the hull, 

(g) Switchr-nieter positioned above the carbonic-acid cylinders. 

(h) Special electric leads (wiring systems?) '-th Ivro double clamping 
transportable boxes. 

Operating Principles 

Each carbonic acid cylinder PPO (fig T'' ea-.ipped with a special head 
with two sleeves (connecting pipes?) one of whic’* is joined tc the pipe lead of 
the combat section, the other with the pipe lead of the engine- transmission 
section. Each of these sleeves is separated from the cavity of the cylinder 
with its carbonic— acid membrane (6), fasten-^d by ^ plugs into whica are built 
pyro-cart ridges rPZ(l2) and a plunger- piercer (5'. 

VVhen extinguishing a fire by the pressing of t ie Dutton, to the electric 
fuse of the appropriate pyro-cart ridge an electric current is led. The 
pyro-cartridge explodes and the pressure of gases forces the plunger-piercer to 
pierce the membrane. Through the aperture made in toe membrane tie Cvroonic 
acid surges from the cylinder in the appropriate main to the seat of the fire. 


These plans as Follows; 

Page 81: Main Plan of Fire Fighting Ecuipment, 

82; Positioning of Fire Fighting Equipment 
83 1 Switch^Meter 

84: Carbonic Acid Extinguisher and spout for charging 
85: PPO oignal Board 

86: Thermo Electric Alarm and Outlet Pipe. 


/Page 87 
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For informing the crew that a fire has broken 'out in the combat or engine- 
transmission section, there are appropriate signal lamps, situated on the 
signal board (see fig* 8), and also a signal v/histle (siren?) which operates 
only in the event of a fire in the engine -transmission section. 


^ the combat and engine- transmission sections six thermo-electric alarms 
are situated in various places. They are linked to the electric circuit of 
the appropriate signal lamp. Each thermo-electric alarm (fig. 9) is fitted 
with a special bimetallic membrane (if) which bends, when the temperature rises 
(on the outbreak of a fire) .nd the contacts join (1 and 6) completing the 
electric circuit of the appropriate signal lamp. To extinguish the fire it 
is necessary to stop the enginef on the signal board the button of the signal 
lamp which has lighted up, must he pressed. 

The checking of the effectiveness of signalling lamps (lights?) and electric 
circuit is done with the help of a special button (5) situated on the signal 
board (fig 8). Signa] lamps that are in working order must light up when the 
button in (Question is pressed. 


To extinguish a fire in the combat section, apart from tie luttcn positioned 
on the driver's signal hoard there is also a supplementary (duplicate) lutton, 
situated on the leaf (sheet?) under the turret, in line with the right ceiling. 

The engagement of the electric ^usos of the appropriate cylinders w,en 
pressing the fire extinguishing button (see fig. i*) is effected through the 
B 7 /itcb-meter (fig. 6 ) to the terminals of which - "B" (Combat Section^ and "T" 
(engine-transmission section', the appropriate extinguishing buttons are connected. 
These terminals, through oscillating contacts fastened on the movable disc of 
the switch (4) complete circuits (join?) in turn v/ith the contacts which are 
connected by leads with the pyro-cartridges? on the appropriate sides of the 
cylinder cap IB, 23, 3 B (for the pyro-cartridges and membranes operating on the 
combat section' and IT, 2T, 3T (for the pyro-cartridges and membranes, operating 
on the en^^ine-transmisrion section). 

P age 88 

^'ntch’-meter (fig. 61 operates in the following wayt ’’^hen the button is pressed 
the electric circuit of the appropriate pyTO-C'-.rtridge fuse is completed through 
the terminal "B" or '’T» (fig. 4) anr’ the oscillatin contacts of the movable 
disc. ill the same time the relay in the switch-meter (15I is engaged - 
relay armature retracts an% rotating the jaw pawl(?l (5), moves the catch (^'' 
on to the next cog of the ratchet (?' which is "positioned on the same axis as 
the movable disc and the sector reading thp ruantity of used cylinders. ' 

(n releasing the button the relay is disconnected and the armature, acted upon 
by the spring, returns to its original position, pulling through the pa.wl an- 
ratchet catch with movable disc and sector. In this the oscillating disc 
contacts complete the contact oh the pyro-cart ridge of t’le next cylinder and 
thus prej^are it for action? tae sector for reading the numoer o^ used cylinders 
with the numbers marked on it ti ri.s ani uga'nst the '’eyelet” (2’) - (cpenir^' 
in the frame of the switch-meter' tie next number appears, showing the numher of 
used cylinders. 


The extinguishing of fires in loth sections simultaneously must be effected 
only by successive pressure on the buttons. 

PiSO/BSB l PhuS.hJHE Oh BOTH BUTl‘aTC IS PORBIDDHI, since in 

doing this the two pyro-cartridges of one car will operate and pierce bctn the 
membranes, causing the pipe leads o"^ the engine- transmission and combat sections 
to join up through the used cylinder and with the next extinguishing of fire 
the carbonic-acid, irrespective of the button connected, will go to both sections. 

The charging of the PPO is done by a regular current of 24 volt pressure, 
entering the signal board of the PPO and the button on the leaf below the turret 
in line with the ri^^ht ceiling-, from the terminals on the protective blocks of 
accumulators. 
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II* Use of Flre-> Fight ir.g Equipment 

1 • In ertinguisMrig a fire the driver must fir^l-t stop the engine and then 
press the hutton on which the signal light ie burning (on)* 

The button must be pressed to the full and Quickly released. 

The button should not be kept for a prolonged period in the engaged (pressed) 
position. 

2. If after pressing the button and the exhaustion of the cylinder the signal 
light goes out - this is a. sign that the fire has been liqui<^ated. 

If the signal light continues to bum, this means that the fire be*s not 
been extinguished and it is necessary to repeat the 6xtin<pji3hing operation, 
i..e, the button must again be pressed. 

3. If there is a simultaneous fire in the combat and en^^ine- transmission 
sections, both lights will go on on the signal board. 

In this case, to ©xtingi'ish the fire it is necessary to press both buttons 
in turn. 


PiffiMBtlP.s olI£Ui;?Kh'i^OUS PHE3SURE ON BOTO BUTTONS IS since in 

doing this the two pyro- cart ridges in one cap will opei’ate and pierce both 
membranes, ca\;sing the pipe leads of the engine-transmission and combat sections 
to Join up through the used cylinder and '.vhen the next extinguishing of fire 
takes place the carbonic-acid irrespective of the button pressed, will go into 
both sections. 

Pressing the two buttons in turn, a^mrt from wliat has been said, also 
ensures the effective extinguishing of a fire since it will take place in each 
section from a separrte cylinder. 

4. The ext shine of a fire in the combat section can also take place v/ith 
the pressing of button ??' on the sheet beneath the turret, in line with the 
right ceiline:. 
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5. If the number ‘*3” is shown in the 'byelet” of the switch meter this means 
that all three cylinders have been exhausted and they must be changed, 

6. THE CFi:^ /Jib M.HlNT.uhi.tjCK STAFP I/U8T RWiB/iBEP THE- POLIDh^INGr 

(a) Properly operating fire fighting equipment is an effective instrument 
for extinguishing fires which break out in the vehicle, in this way 
safei^iaarding both the crew and the vehicle, 

(h^ Carboitic acid streams from a single cylinder for 1+0 to 50 seconds, 
the ext intjUishini' of a fire takes 8 to '’5 seconds 

(c) When the carbonic-acid comes to the end of its outflow a great 

concentratl' n ot' it is formed in the lower part of the hull of the 
machine anl, therefore, after liquidating tie fire in the combat section 
and driving section it is essential to ventilate. 

A prolonged spell in the lower part of the hull from which carbonic- 
acid lias not been removed can lead to loss of consciousness. 

The driver, situated lower in the tank than other crew members must, 
on the exhaustion of the PPC, open the ventilating hatch in the 
driver’s hatch cover and breath through it. 


/(d) 
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(d) The operational effectiveness and preparedness for action of 

fire-fighting equipment is ensured hy systematic inspection and 
correct maintenance. 

III. Maintenance of Fire-fighting equipment 
1 . General Instructions regarding the inspection of machines . 

It is essential to check by external inspection: 

(a) The presence of seals on the caps of extinguishers (cylinders) and 
signal board. 

(b) The presence of cellophane protectors on the buttons (cn the driver’s 
signal board and in the turret 

gl , 

(c) The serviceability of electric leads (absence cf damage). 

(d) Serviceability of the signal lit^hts and signal whistle. 

(e) Number of used cylin-'ers (in this connection it is CAT SOCPIC ALLY 
FORBIDDEN TO TURN THE NUMBERED SECTOR). 

(f) Fixing of pipe leads and electric leads to the carbonic acid 
extinguishers and to the contact buttons of carbonio-acid fittings. 

(g) Absence of pieces of waste and rags in the combat and engine- 
transmission sections. 


2. Maintenance of Carbonio-Acid Extinguishers . 

After every 10 to 12 months of storage and use of cylinders t :ey must be 
subjected to inspection weighing. 

The v/eight of carbonic acid v/lth which the cylinder is charged must conform 
to the inscription on the stencil and must not be less than 1.8 kgs. If the 
contrary is the case the cylinder must be re-charged or exchanged for one that 
is charged, 

V/ith repeat charging of a cylinder with carbonic acid the v’^eight o^ the charge 
of carbonic acid and tbe date of weighing must be entered in paint on the 
cylinder stencil. Analogous entries are to be made in the tank log book. 

Charged carbonic-acid extinguishers of the company set ZIP tc he stored 
in a dry place with a temp>eratur€ not higher than plus 1+O^C. 

To change cylinders in a machine it is necessary; 

(a) Connect the ’’mass". 

(b) Unscrew the covering nuts (fig. ?)» disconnect the lead and ccver the 
ends with insulating tape. If the covering nut (item 5^*31® should 
unscrev; together with the plug (item 59*326-1), the latter must be 
held from unscrewing by item 59 * 332-2 flat nut spanner with (from?) 

C-11. 

(c) Disconnect the pipe leads from the pipes (connecters?) of the 
extinguisher. 

(d) Remove the cylinder and in its place put a new one v/ith a normal charge 

and fasten it firmly with its fastening bands. 50X1 -HUM 
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(g) The joining of leads from the switch-meter (after checking that the 
circuit is in working order) is done in the following order: leads 
with tags "87", "86", "85" (3B, 2B, 1B) to be joined with cap 
cartridges on the side of the nose of the machine (vehicle?), leads 
with tagb "88", "89", "90" (1T, 2T, 3T) to the cap cartridges on 
the engine guard side. 

Subsequently the paired leads "3B" and "3T" are joined to extinguisher 
Ko. 3 (the first from the vehicle nose), leads "2B" and "2T" - to 
extinguisher Ho. 2 (middle) and leads "IB" and "IT" - to extinguisher 
No. 1 (by the engine guard). 

The leads must be joined according to the plan (fig. 4) 

(h^ Position the pipe leads, effectively tightening the connector nuts 
and checking the presence of packing layers in each connection. 

3. Checking Electric Circuits 


To check PPO electric circuits it is necessary to; 


(a) Disconnect the "mass" and disconnect the lead from the cap. 

(b) Attach an electric lamp to the end of each lead. 

(o) Connect the "mass". I'/hen this is done the lamps on the ends of 
the leads and on the signal board should not light. 

(d) V/hen the button in the combat section is pressed the lamp on the 
end of lead "85" (1B) should light up. On releasing the button 
the lamp should go out and the switch meter must show the figure 
in the ” eye let”# 
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When this button is pressed a second time the lamp on lead "86" (2B) should 
light up and on release of the button, should go out while the switch-meter must 
show the figure "2" and so on. - 


In this way it is necessary successively to check from the buttons on 
the signal board both groups of lead - the combat and engine - tr^^lssion 
sections, and also the working order of the combat section leads fr^ . 
buttons on the sheet beneath the turret, in line with the right ceiling. 


HEIfflvlBSHl On pressing one and the same button extinguishers ITo. 1, No. 2 
and No7T"nTust operate in turn. Discharge must take place in that section on 
the button on v^hich pressure is put. 

(e) Checking on the presence of contact between the pyro- cart ridges and 
the leads connectecl to them on the cylinder caps is carried out, 
with the engine not operating, in the following way; 


Check the effectiveness of the protector (fuse?) 80A in the charging 
circuit in the protective blocks of accumulators Ue^inal No. J). 


Connect the disconnecting switch of the "lass# 
place the sector with numbers in position ”0** 
beyond the slit of the spindle with ratchet. 


On the switch^-meter 
by turning clockwise 


On the rear panel of. the PPO signal board turn the wing nut and 
remove from the bolt the lead which showe the minus of the volt 
meter (volt ampere metre) on the driver's electric instrument hoard. 


/The 


S E C B E T 
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and Hr^^of Sa^board 1 

meter button on the driver's electrio pressing the volt ampere 

volt ampere metre arrS^ ^n Siffrdsnr'T""* °®fl®°tion of the 

the pyro- cart ridge and lead. ’ ^ presence of contact botireen 

positton®"i*^and "^'^t>ers in turn in 

above, and on each of them repeat the tests in the order described 


After finishing the tests put the sector with numbers in position "0". 

sic^ral board and tightSn''it\itrrwi^'’Lt^"''° ‘ 

4. The testing of the operation of the thermo-alanns is conducted as followBi 

TEIzv (i.e. Thermo electrio alarms) of the combat 
section place a special source of heat A+ +s4o • -i ^ 

over the button "in the combat section" must ^ on ^’•'hcn"Se^i®^^ 

wa7:f i^--ved the light must, after"2e"?im:; ,otV In "Ts 
^ay check in turn all the TEIzv of the combat sectiol 

s2ctS°®°hen^th! ^;i'*®™^alarms is conducted in the transmission 
tion, ..ben the sit^nal lij^ht above the button "in the engine- 
transmission section" must go on and the rpo signal must Sr 
In testing the TEIzv of the transmission section, to pr^STt'e 

essential not longer than 30 seconds 
the "irass" “disconnect the disconnector of 

the ^TJrlt 7vvrZ] I 5 5 seconds before 

^ broken. In this process the total time that 

;han ethtr^ri:?'’ connected up must not be more 

5 . Charging :arbonio-.. cid ~~ytinn:i3hers 

cylinSerrr'':."?^; 

bS^cLSed" the-refrigeration" tlln\tn.!uln" o'^hfTiSv.er 

Charging by tr’ns'-us^ n is carriei out i.n the ‘'ollowing order (fig. 10). 

Unscrew the stopr^f r jr. the cylinder can. 

Set Ih.t sreo'.-] ,e- (j, u-:ner?)(rig 7' with washer (l1. 
wuspeni ('Joig!' t g cylinder and fitted key (fig. 10) 

placod'‘varrdo't:' ca-^acity (w to 50 litres) to be 

Pa^^e 95 

Lnccrew one oi t. c -to^-ers *’ith a scanner (h^ join by a Dine (2) tha 
connector with the cvlinher. ^ 

••*t.i tne .nanner lev- r U (fig,. ' . sore-’ up the connsetor (5'' to the full, 

o„ri cylinder and then unscrew the connector (s) 

and begin the filling of the cylinder with carbonic acid. -onnector (3) 

cyiicier with ou’-bonic acid until its weight increases by 1.P to 2 
kgs. On ccmp^etiLn of charging t :,1.tly screw up the ornnect. r (S^ '-r^ valv'' 
of the 1-rge cylinder, 50X1-HUM 
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Carefulljr disconnect the pipe (2} (fig 10) from the connector of the key (?) 
and suspend (weigh?) the cylinder together with the key (?) . 

If the weight of cerbonic aold exceeds 2 kgS - let out the surplus. 

Remove the key (?) from the cylinder cap, test the cylinder for hermetic ssaljaag 
greasing junction places with soapy water, but not allowing any bubbles. 

Put a washer (nacking?) on the connector and tightly fasten with a stopper 
(9) (fig 7). 

The weight of the cylinder and carbonic acid and the date of charging to 
be written in paint on the stencil (?) on the body of the cylinder and in the 
tank log book of the PPO, attached to the machxne. 

Plan of I'Ure~Etctir4.^.isher Charging 

Maintenance of Hydraulic ohock Absorbers 


Maintenance of Shock Absorbers consists of inspection of the completeness 
of filling and of their fixing to the body of the vehicle. 

The fixing of a shock absorber is tested by external inspection - tapping 
of the heads of bolts with hand hammers. An insufi icient amount of fluid in the 
hydro shock absorber is detected by a presence of '*free movement” in the arm 
of the hydro shock absorber or the presence of a leak of the working fluid from 
beneath the rubber cuff or seams of joints. If a leak is discovered the 
hydraulic shock absorber must be removed from the vehicle for servicing. After 
being removed the hydro-chock absorber must be laid in a horizontal position 
with the cover ”4” (fig. 11 ) upwards, remove the cap and change the defective 
item. If the rubber cuff ”5'’ has to be changed it is essential to ensure tight 
pressure of its flcui^^e between Vue cover ”.4^^ and the face of the neck of the 
baffle (diaphragm?) ”8”, The size of the compression of the cuff flange must 
be betv/een O.4 and 1,2 mm and is regulated by the aprropriate asseiably of 
washers ”6”. If the washers ”6” hcive to be changed then select an assembly of 
washers such as will in their thickness match the thickness of the v/ashcr being 
changed. 
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Boforo being fitted the ./asher must be smeai'ed with a thin film of whiting 
or red-lead. If there is a leak of working fluid from the hydro-shock absorber 
throu^th washers ”7 ”9 tVie ba ffl0(f)”&'must be removed and the washers changed; 
the thickness of the assembly of .'A.ohers being fitted must be from 25 to 3O/O 
bigger than the clearance between the face of the body ”9'* ^d the flanges of 
the baffles ”8” (when tiic baffles are pressed against the bottom of the body). 

The cleurunce is tc be measured in four, diametrically opposing places, two of 
which must be in the middle of the fists (?) of the baffles. Before fitting 

the washers must be smeared with a thin film of whiting or red lead. 

The bclts:i must be eoually tightened to the full, 

Puge 96 Sketch Pig. 11. hydraulic Shock Absorber 
Fa^e 99 

In this connection the clearaiice between the flanges of the baffles and 
body, measured by clearance gauge through the grooves in the washers, must 
correspond v/ith the clearance obtaining before the washers were fitted, or less 
(smaller?) than this clearance, but not more than 0,05mm. 

The aim of the hydro— shock absorber to be rressed on to the splines of the 
vane so that the graduation lines on the face of the vane and am coincide. 

The correctness of assembly to be tested by turning the vane ”10”, which 
should freely revolve by hand. If there is no leak, the level to which the 
chamber of the hydro-shock absorber is filled with v/orking fluid must be 
deteimiinod by disconnecting the arm of the hydro-shock atr^orber from the 
rocking shaft and rocking it a few times from one extreme position^to Ite other (until 
the vane comes up against the baffle), 

/if 
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reaiJf goes s^e of the ^my vvith^ut resiatance''(e^^lHy, without meeting 

resietMce from liquid), and the extent of the "free movement" of the arm is ^ 
(in measuring at the end of the aim) and ie not the result of the 
gap of the aim on the splines, the hydro-shock absorber must be replenished. 

this purpose the plugs "2" and "3" must be unecre,»ed and, v/ith the aid 
Of a funnel, replenishment of the hydro-shock absorber fluid should b© mad© 

aperture of plug " 2 " (holding the funnel suspended so that 
tL^otLr ^ overlap the aperture) rocking the ara from one extreme position to 

carried out until fluid shows from the aperture 
under plug 3 wnicn indicates that the hydro-shock absorber is fullv 
replenished. •' 

After this the plug " 2 " must be screwed up to the full extents in the 
aperture under plug " 3 " screw in the hose connector from the screw eyrin-'Lpres- 

of^tL\vd^S“®v under the free end of the hose and alowly raiS the arm 
of the hydro-shock absorber from the bottom upwards until 90 c^ of the fluid 

^s been drained from the hydro-shock absorber. The free end of the hose must 
en e ra sed upwards and, slov;ly moving the arm downwards, transfer the fluid 
contained in the hose to the hydro-shock absorber. 

the plug*^ unscrew the hose, screv/ up plug " 3 " to the full and split pin 

The hydro-shock absorber is filled with a mixture consisting of SOi 
saponified glvcerine OCT NKPP-532 or technically distilled glycerine, 1st or 2nd 
t^e (textile) OCT NKPP-533 and lOji of spirit of raw ethyl GOST 131-41 or spirit 
of rectified ethyl OCT NKPP. 278 . ^ ^ 

Structure, Use and i^xaintenance 3A 
Elect rive Drive EPB -4 ^ 

1 • General Information 

The main drive for rotating the turret is electric drive EPB -4 with a double 
drive svstem. The electric drive is intended for the horizontal directing 
(aiming) of a gun on to a target by the gun commander and also by the tank 
commander. The control of the electric drive by the gun commander is e<-fected 
by controller K^4. The direction of rotation of the%urret is detiLSnerJf 

turning the control handle to the right or tc the left from the original vertical 
p o s iL t/ X on « 

, ^-1 speed of rotation of the turret grows with the increase of angle of 
deflection of the handle. The electric drive, having wide limits of Looth 
adjustment of the turret’s speed: from 0 . 1 °/second to 5 . 5 ®/second, with a 
sta^'^,©red transxer to maximum speed in 10 ^/seconds ensures precise horizontal 

Gunner. The gunner’s control of the 

electric drive disconnects automatically, if the tank commander t-;kes over control, 
when tae iiondle key of the turret rotating mechanism is released. The control 
Of the electric drive by the tank commander is effected with the help of the 
commander s control system. The direction of rotation of the turret is detertnined 
bj turning the cover of the commander’s hatch to the right or to the left from the 
original position (hatch or catch). 

releasing the hatch catch and turning the hatch by 
3i«;hting instrument in the direction of the target and holding it on 
the target, presses the button in the handle of this sighting instrument, then 

maximum speed 10'Vsecond 

in the direction and atlte same angle as that on which the commander's hatch covor 
has been turned. ,/hen the gun axis coincides with the sigiitine line of the 
““Sret^topa!^”® instrument the electric drive automatically disconnocts and 
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II. Description of Structure 

Electric drive EPB-4 includes the following unite: Motor-generator AB-6ltr 
rotation motor MPB-^54, controller (control device?) starter switch gear . 

PPU-2, filter PQ-57, cormnander’s control system and inter-locking gear of. the 
hand drive turret traverse, eleotrically joined together according to the 
.principles of the* sketch (fig# 12)# . 

1 . Controller 0*4 is intended for the control of the electric drive by the 
gun commander, 0-4 consists of an apparatus comT>ris5ja^ an electro magnet i^iay, 
'Systems', of movable and immovabls contacts, rheostat block (?) apd pressure regulator# 
fhe controller provides for changes in speed by changing pressure, developed by 
the AB-64, and the direction of rotation of the turret by changing the direction 
of the current in the shuhtkig coil (? ) iiIPE-54 and the control of fire of the co«»ax 
machine gun by a button in the controller handle# The controller is situated on 
a bracket fixed' on a runner in line with the rotating mechanism# 

2# Starter switch gear PPU-2 is used for connecting the electric drive 
to' the. battery and switching’^ the iroitiatop .aiptor of' the •turrat<^MFB*54 at*. 

The maximum rotation speed# 

Page 102 : 6asic Plan of Electric Drivie SPB-4 

Page 103 \ 

The PPU-2 consist of an apparatus, comprising tliree strong current relays, 
one weak current relay and actuator (starter?) resistance. The PPU-2 is 
situated under the controller on the same bracket, 

3. The motor-generator AB-64 is for converting the conptant voltage of the 
accuL.ulator battery tc the regulated voltage necessary for feeding motor 
MPB-54 with the smooth change in the speed of turret rotation# 

The AL-64 consists of an assembly comprising tivo similar four ternlnal 
electric m£ichines or direct current of shunt excitation, situated in one conanon 
body, the armatures of which are situated on the general shaft. 

One side of the assembly is v/orked by motor and the other by generator. 

The AB-64 is positioned on a special cushion fixed to the ground sheet 
(of metal) beyond the ’’controller’*# 

4. The electric motor i/'C?B-54 is used for bringing into action the rotation 
mechanism of the turret from the motor ^ioncrator AB -64 or from' accumulator 
batteries. 

The :4:PB-54 consists of a four polar roversable motor of direct current of 
shunt excitation. The !£PB-54 is fixed on the crank case of the turret .rotation c 
mechanism. 

5 . The filter IXJ-57 in the structure of the electric drive is used for 
suppressing radio frequency interference, created by the electric drive units# 

The filter PCr-57 is fixed to the left v/all of the turret on the motor 
generator AB-64# 

6c The system of commander’s control of the turret rotating electric drive 
includes the following? 

(a) Terminal Sv;itch Block PG-3, used for preliminary preparation of the 
electric drive system, for tuming the turret .to one direction or 
another, by the tank commander# 
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me teminal switch block is svitc^io. 

PC.3 and a lever vvath a roller, on the lower part of the lever a col (c^) IT 

ro.mif turned to one side or another forceo Lt the 

coupling rod of one or the other svTitch and in this way engages the s;ntchL, 

behind1irSlo2,iSr!^°=" 


(t) 


(c) 


(d) 


(e) 


The Copying' (duplicating?) installation is for engaging and disengagin- 
terminal switches. The copying installation is a smooth cylindrical 

surface, situated on the external side of the runner of the block of 
the commander's hatch cover, below the ball runner tracks. In one 
place on this cylindrical surface there is a radial recess in ’vhich 
in the initial position (hatch fastened) the roller of the terminal ^ 
s'./itcn block lever.- 

The ring (cyclic?) contact: ng installation, consisting- of two rings 
and .170 brushes intondod for the supply of prssnure (volt-ige?) to the 

rotatiiig- cover of the tank commander': 
L^tch on button p5-K. Contacting rings are situated in a special 
seating in the block r-.nner of the coraraandor's cover, and the brushes 
bCck” of file turret cover in line with the terminal switch 

Button 20^K, built into the left handle of the tank cotanander's 
: mg insurumcnt enuLlea the tani. coii]nx*--.nolGr to sv/itch on tho 
electric drive. 

Lockin,:: gear of tho iiand drive of -ihe '.urret-rotating mechanism, 
ensuring that the tank commander caruiot switch on the electric drive 
whi.o tae gunner is operating tho farret r t-.tin„ liand drive. 

The Lund drive lookin^ gear ccnaist„ of c.ntcct ring and orusheo, 
situatou on the crank case of the rot-tin., moc u-nisri and is electrically 
connected: from one side with tho rrh-?, vltshrr.^ on the electric 
motor, and from t..e other side with tho novi.i, contact of the rotating 
meciianism, giving "mass" to the rine,. ^ 


Jjaso 10^ . 


f, travsrse is operating, pro wore on tho i-.o ■ of tho liandle of 

tx.e rotating- mechanism disconnects the motor TJ -hh fror. t .. r..tatin’- mec''anism 

rin-^(tbe*"mas“"^l with^the contact 

nnt, {thQ mass is disconn-jcted from the .vhole electric driven). 

(f The gun conmander's sig-nal lamp is 3 it> .tei on ro.'i-2:>- .'h. 

(g) The fuel supply tumbler on the tank co.mr...nder ' s button, is situated on 
. lO uurret Cuvor beninl the tank commander. 

fuse ^'^® Circuits of the electric drive is from the safety 

fuse 250A in the accumulator protection block through VldJ and filter TO-h? in 
the t’-r-et. The supply Aor the controlling circuits of tho electric drive 
comes from fuse IJo. 2 on 20A in the turret panel. 


III. 


Order of operation of tlie ele(!tric 
drive and commander^ s control s^frstem 


J . Before starting the electric drive, release tun-et catcdies aiid ensure that 


2 . 


./am people in the tank of the intention to rotate the turret. 


3. To direct the electric drive from the position of the gun commander, press 

dihof t controller (J3-h) .handle and turn the handle in tL 

direcUon to which the turret must be turned. The speed of rotation of the 50X1 -HUM 
turret in creases y/ith an -inri-pp^.^aQ in tho ^-p 
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A smooth increase in thQ speed of rotation of the turret is effected when the 
controller handle is turned to an angle of up to 40®* If the handle is turned 
to a great angle causes a sv/itoh of the motor B£PB»5.4 to supply from the 
accumulator battery and from this the speed of rotation of the turret rises 
sharply to the marimum* 
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4# To control by the electric drive from the tank commander's position. connect 
(switch on) the commander's control tumbler-switch, release catches on the 
commander's hatch and turn, directing the sighting instrument on to the target. 
Keeping the sighting instrument on the target, press the tank commander's button. 
When the turret stops, release the button. 

To obtain electric braking of the turret when the gun is going for the target, 
when controlling by electric drive from the tank commander's position, the lever 
of the controller handle must be released, while the handle of controller KB-4 
must be in a neutral position. 

GUNKERJ When the signal lamp goes on, situated on "TSh”, immediately 
cease controlling by electric drive and hand drive the rotation of the turret. 

5* On completing the operation, disconnect the commander's control tumbler- 
switch and fasten the commander's batch. In doing this the roller of the 
terminal switch block handle PC-3> having rolled around the copying (?) 
installation must enter the radial recess of the copying installation. If the 
handle roller doefe not enter the recess mentioned then release the catches of 
the hatch cover, turn to one side and the other on a small angle in a relatively 
neutral position and then re-fast en the hatch catches. 

After this the handle (lever?) roller will certainly enter the copier 
copying device recess. 

6. When dismantling the terminal switch block PC-3 sind in its subsequent assembly, 
it is essential to carry out the following: 

When the cover of the commander's hatch is fastened up the roller of the 
terminal switch block must be in the radial recess of the copying device with 

a clearance of 0.2 to 0.5mm between the side v/alls of the copying device recess 

and the roller. The clearance is adjusted by moving the bracket (aim?) of 

the terminal switch block. 

In this connection the size of the angle of insensitivity of the commander's 
control must be within the bounds of 6.8 to 10,2nin in linear measurement, measured 
107 on the internal surfaces of the runner of the commander's hatch. The size of 
angle of insensivity of the coonaander's control is adjusted by measuring the 
gap between the cog (cam) on the lever of the terminal switch block and the rollers 
of the rods of the teiminal switch by screwing or unscrewing these rods or adjusting 
washers between the fastening clamps of the textDinal switches and brackets, to 
which they are fastened. 

CCMMENT : By angle of insensitivity is meant the angle of turn of the: 
commander's batch." cover in one or the other direction from the original 
position (the hatch being fastened) until the moment of contact of one 
or another of the terminal switches. The moment of contact (switching on?) 
of the terminal switch is determined by the commencement of rotation of the 
turret. 

Structure and operation of the locking device 
of the Electric drive frog the driver's hatch 

1 . Purpose 

The locking device of the electric drive from the driver's batch is designed 
to exclude the possibility of the turret being rotated by the electric drive 
while the driver's hatch is open. 

2. Structure and Operation 

The locking of the electric drive from the driver's hatch is effected by 
breaking minus^ negative?) circuit of the electric drive with the help of switch 
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PC-3> positioned on the socket of the mechanism for closing the hatch and 
a special copying device (?) \7elded to the bracket closing the hatch* 

When the driver’s hatch is closed, the rod of the sivitch PC-3 is to be 
pressed out by the copying device (?) to its extreme upper position. In 
this position the minus (negative?) circuit of the electric drive is closed 
which ensures the possibility of rotating the turret by the electric drive. 

7/hen the driver’s hatch is open the rod of the switch is the extreme lower 
?a^;e 108 position the minus (negative) circuit of the electric drive is disconnected and 
rotation of the turret by means of the electric drive is impossible. 

COMMENT ; On the removal and subsequent replacement of svvi.tch PS-3, it is 
essential to position the switch in such a v;ay that when the hatch is open 
the clearance between the switch roller and the face of the socket nut is 
3 to 4mm. 

V. Ilxaintenance of the Electric Drive 

Only careful maintenance of the electric drive will ensure 
its effective operation. 

1. Regularly check the effectiveness of the electric drive assembly fixtures 
and connecting leads aiid, if necessary, tighten up. 

2. Regularly clean dust, dirt and oil from the electric drive assembly. 

3. After every ^00 hours of us© inspect the commutator and brushes of motor 
MPB-54 and motor generator .i.B-54 and, if necessary, blow through the collector 
and brushes (with bellov/s). 

Should the collector be dirty, rub it with a clean rag lightly damped in 
benzine; if the collector is badly scorched clean it with sandpaper (t^lass i>aper? ' 
No. 00 and then rub it with a rag damped in benzine. 

4. Regularly clean dirt, dust and oil from contact rings and brushes in the 
commander’s hatch and in the turret rotating mechanism. 

5. It is forbidden r t- e crew to open, dismantle and adjust the electric 
drive assembly. 

The repair of faults in electric drive assembly must be carried out by 
an experienced electrician. 

j. TAKE O'li' TORSI Except of extreme necessity do not S’witch on 

the electric drive ■. a t.^e on^’ine is not worlT.ng. 

7. Unless essential, dc net rctate the turret during one process, more than one 
full turn. 

Page 109 Hcj-^lating Driving Control 

1 • Adjustment of the drive to the fuel pump, a correctly adjusted drive must 
answer (meet) the following requirements: 

1. dhen the pedal is pressed until the limiting (stop?) bolt reaches the 
floor or in maximum reverse gear, with the hand throttle handle 
providing additional feed, the engine running idle Ovithout load?) 
develops its maximum number of revolutions (2,000 to 2,200 revolutions 
a minute\ 

2. 7/hen the pedal is released and the hand throttle handle put into the 
forward (to the nose of the vehicle) position, the engine should 
stall. 
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The adjustment of the drive and the testing of the adjustment must be 
done in the following way; 

U When fuel is being supplied to the maximum, i.e. when the pedals are 
fully in play* the clearance between the rod lever of the fuel pump and 
limiter (stop) on the pump itself must be from 0.1 to 0.2mni. The pedal stop 
bolt sOaould rest against the floor at this ^int. The measuring of the 
clearance is effected through the hatch on v^ver?) the air cleaner (with the 
latter removed) with the help of a special gauge, Contained in the individual 
kit. 


2# The movement of the small arm of the movable lever, fixed to the face 
surface of the engine crank case (from the transmission side) should be evenly 
(to an exactitude of 2mm) divided to the left and to the right from the vortical 
axis of its rotation. 

3# When fuel is being supplied to the maximum the large arm of the lever fixed 
on the left side sheet, should not move across more than 2mm beyond the vertical 
axis of its rotation on the side of the nose of the vehicle. 

The act»ual adjustment of the drive is done by changing the length of the 
shafts with the help of the forks them. 

Page 110 . 

4. After final adjustment and testing it is essenticl to fix the shafts, and 
split pins, grease the axes and hinge joints and confirm that the drive operates 
easily (without sticking). The forks must be screw.:d on the shafts at a length 
not less than 12mm (testing is done by the openings in the shafts). 

Id!. Adjustment of the drive to the main clutch 

The adjustment must be carried out in the following way: 

1. The press(?) of the clutch should be wi Aain the limits of 6*5 to 7 . 5 mm 
and is controlled by moving the carrier box in relation to the flange of the 
socket cover of the primary shaft KPF. 

2. The free play of the longtitudinal shaft, going along the siJe, should be 
7 to 9mi and is adjusted by changrng its length. 

5 . The minimum per?r.icsible free ;ilay of the longtitudinal shaft is 3inro. With 
a smaller amount of play it is necessary to reoiove the pressure disc, and then 
to remove one washer of thickness of 0.5 mri: from each pin of the main clutch 
spring. 

4 * The tension of the servo springs of components of the main clutch are 
adjusted by tightening the .luts on the links of the servo springs in the 
following order: 

(a) Press the pedal until it stops against the fortvard sloping plate 
and tighten the servo spring (to the whole extent of the threads of 
the links). If in doln^^ this the pedal returns unevenly (in 
retarded fashion) to the limit presented by the screw in the initial 
position, release the servo-opring until the point where uninhibited 
return of the pedal is obtained, 

(b) Tighten the nut on the link to the limit. 

When full engagement and correct neutral positioning of any gear takes place, 
when link carilers are switched, the indicator arrows on the switch shafts of 
the boxes (shafts of the box switches?) 't.ust coincide vlth the graduation lines 
Page 1 1 1 on the crank case boxes, deteimining the neutral or connected **at speed**, position 
of the drive. 

An error (shortage?) of position engagement, of up to 1 .5nHn, is only 
pormissible in first speed and in reverse gear. 


If the arrows do not coincide with graduation lines on the crank case, 
which indicates tiiat the gear is not properly positioned, it is necessary tc 
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tlia forics, until the arrows and graduation lines coincide* 50X1 -HUM 

With a correctly adjusted crank (link?) lock, the latter may occupy the 
following two positions; 

(a) The cable handle not being pressed to the lever - the crank lock is 
overlapped (covered?) by the locator catch. 

(b) The cable handle being pressed to the lever - the crank lock is 
turned and the apertures in the lock coincides with locator catches. 

If the checking mechanism of the crank has become maladjusted « it 

is essential to change the tension of the cable, screwing or unscrewing 
the regulating bolt on the crank case. 

If the cable has become very stretched - it must be shortened. 

IV. Adjustment of control gears of planetary 
rotating mechanism and brakes 

Correct adjustment of control gears is ensured by; 

1 . Absence of contact between brake linings and drums when the driving (gear) 
levers are in the initial (starting?) positions# 

2. Precise location of driving (gear?) levers in the first position, correspond- 
ing to braking of the small drum. In this, there must be a clearance of 4 to 5^5® 
between the lever roller of the small brake and the recess of the distributor cam, 
while the lever roller of the locking clutch must enter the lune (socket) of the 
distributor cam, which corresponds to the full disengagement of the clutch. The 
axis play of the movable cup of the clutch is 3*3 to 5™> in this the large 
stopping drum must be released (unbraked) . 

The springs should closely stretch the small brake lining on the drum. 

3. In the second position of the gear lever the large stopping drum is 
tightened, and small drum is released. 

4# The return of the driver’s lever from second to first position should be 
effected by means of a light push of the hand on the lever. 

To regulate the driving gear it is essential to; 

1 • Disconnect the rear short driving shaft (rod?) of the locking clutch PMP 
from the bridge lever and push it back by hand, in doing this the roller must 
be closely pressed against the cam and the lever of the tranOTission? (crossover?) 
shaft flush with the adjusting bolt on the bracket. The free play (idling?) 
which is obtained should be within the limits of 6 to 8nim. With free play of 
less than 6mm it is necessary to shorten the rod by screwing the forks; with 
free play of more than 8mm, do the reverse. 

After this, the rod must again be connected up with the lever. 

2. Join the rear short sliaft (rod?) of the small brake PMP to the brake lever 
by means of a fork, in doing this the small lever of the brake must be in the 
lowest possible position while the PMP roller must be on the top of the distributor 
cam# The clearance between the brake linings and drum must be between 0.8 to 
2.5nHn and is adjusted by the nut of the brake .lining tightening bolt. //itb a 
taut small brake the clearance between the distributor cam and roller must be 
4 to aperture is, again, adjusted by the nut of the brake lining 

tightening bolt# 

The clearance between the roller and distributor cam must be measured with a 
tightly stretched brake lining on the drum of the small brake while the trans- 
mission is moved. 

The correctly regulated clearance between the roller and distributor cam 
must be marked by arrows, put on the brake bracket. 

Page 113 

The coincidence of the arrows must correspond to a normal clearance of 
4 to 5mm. The adjustment of the stopping brake is effected by the nut of the 

/ tii^htening 
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tightening holt and io controlled in the. driver’s section in the. general play 
of the shaft, which, must be 135 to 150 n!m# 

V/ith a correctly adjusted drive when the parking brake is pressed both 
linings tighten simultaneously (i*o# the znovecient of the brake linings begins 
simultaneously), 

DRIVER] 1. Check the clearance between brake linings and drums in good 
time - by this you v/ill ensure easy and effective driving of the tank, 

2, If the pedal of the main clutch is caught (does not return 
to the original position) (juickly release the seivo spring. 


SPBGInL APrLLdICEo IKSTHUCTI0R3 FOR USB 
Equipment 

Appliance for dismantling^; system DICV»T (fig 13) 

.Vorking principles and rules for use 

1* General description 

V/ith the help of the appliance in question the system can, in case of 
necessity, be ciianged without removing the turret. 


The dasuii^intling and assombly of the system vn.tiiout romovinb’ the turret 
is made possible because the stem poi-tion of the turret is raised to an 
extent necessary for creating the appropriate distance between the turret and 
ue eking. The nose x^rtion of tne turret remains^ at this time, in its position, 
rotating only around a special joint (28.273sb-2 and 28,27hsb-2-, which is part of 
the appliance. The raised portion of the turret is held in a tilted position 
by two bars (2u,269sb-1 and 28.?70sb-l), the lower ends of which are joined 
oy hinges to the roof of the body, while the upper ends are propped against the 
stem of the tui*ret. 

When rolling out the gun system is stacked on a metal sheet (28,724), 
moving on four tube-rollers (28.725-1), which in their turn run on tv/o beams 
( 28 , 725 ), laid along the body. The raising of the stem portion of the 
turret can be effected by any transport-hoisting crane with a hoisting capacity 
of not less than 5 tons. 

II* Assembly- of the appliance. Raising of the turret . 

Dismantling and removing the system ! ’ 

The work of assembling the appliance and dismantling the gun system is 
conducted in the following order: 

1. Before setting up the appliance, remove^ 

(a) The file (saw?) from the roof sheeting beneath the turret. 

(b) The four plugs on the roof of the bull (to the right of the driver's 
hatch, the apertures of which are used fitting struts (?) (28,273sV2 
and 20.27hsV2.) 

Pag'e 115 ; Sketch; Appliance for Rolling Out (aemoving) the System 

Page 116 . 

(c) Armoured mask (?) 

(d) Unscrew the six fixing bolts of the lower turret ring (the holts are 
used for fixing the strut hraokets to the walls of the turret 
etabrasures) . 

/ 2 . 
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2. Position the struts 28.273sh-2 and 28,274sl>-2 in front of the turret (four 
holts for fastening are contained in the oomi)any kit)# 

3* Remove the remaining holts fastening the turret ring to the body of the 
vehicle# 

COMMENT ; The holts which are removed are to he numbered so that on assembly 
they v/ill return to their own positions. 

if. Remove the gun system aiming sight from its bracket. 

5. Remove from the turret the tarpaulin covering the machine and the driver* s 
shield. 


6. Remove the co-ax machine g^Jn (the removal of the machine gun’s bracket 
is not essential), 

7. Remove the shields which protect from the penetration of lead spray. 

8. Remove the sv/itch (disconnecting) lead of starter VS-11 and tension relay 

RT-9. 

9. Disconnect the leads from the system. Disconnect the lo'.ver leads VlXh 

10. Remove all ammunition to he found in the turret. 

11. Unscrev/ the fastening holts of the forward sectors of the runner guards ^ 
one by one, to the right and left from the system. 

12. Remove the convertor. 

13. Remove tae hoisting mechanism of the system (when removing the mechanism 
it is essential to ensure that washers c,re not lost). 

C0I-Q15rIT ; To ensure the removal of i]:e hoisting mechanian it is essential 
to remove in advance: the controller, the starter sv/itch device with (from) 
bracket and motor generator. 

lif. Remove the system’s compensatory mochanisra (springs), 

Page 117 

15* Remove seat brackets: the gunner’s ccimnander’s and loader’s. 

16. Remove and extract from the turret all t:.at which might hinder the rolling 
out of the gun system. Unscrew the fastening holts of the two hatches(situatedc8i 
the floor hottoa? of the cupola) and remove the cover, 

17. Remove the fastening holts of the pivot axis and move out the bushes leaving 
10 to 15n2n of the body of the bushes in the bracket of the system. 

' COMMENT ; It is not essential to ensure the strict consecutive sequence 
of the tasks in point 4 to point 17 inclusive, 

18. Raise the turret by tlie rear hooks (on the turret) to a height of 15O to 
200nim to allow for the removal of the six bolts in the decking over the motor 
and the placing of a rod and slabs (bricks? blocks?) to the right and to the 
left on the cover over the motor. (The six bolts for fixing the slabs to the 
decking are contained in the company kit). 

In conducting this operation it is essential to place iinder the bottom of 
the turret two logs of I50 to 200 in diamot0r(?) and a length of 500mm, 

COI/S^ENT ; In raising the turret the hoisting cables should be arran^jed so 
that they do not bend the bracket on which the D Sh K is installed (the 
D uh K store bracket?) whilst on the move. 50X1 -HUM 
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19* Raise the turret to an angle of 25 degrees and put the right and left rod 
in place* The ends of the rods* to he put into the hatch apertures ^ situated 
on the bottom of the cupola and fasten every rod with bolts as in fig* 13 * 

The effectiveness of the fixing of the turret by these devices to be tested 
by rocJcing the turret on the gun barrel vdth slightly eased hoisting cables. 

A skewing of the turret is not allowed. 

20*. Lav out the floor (the bridging) in the following v/ay: lay out tv 70 beams 
(28*725) > joined together by two couplings (28*236sb)* Beneath the beams lay 
wooden planks- linings (as shown on the sketch)*. 

Lay four tube-rollers (28.725-1 ) on the rollers, and on these olace the 
metal sheet (28*724). 

Page 118 

21. Pnise the system by the barrel and vTind it fully until the shield of the 
system comes up against the supporting sheet, and then lay the wooden linings 
(buffers?) between the supporting sheet and the shield (see sketch). 

22. Raise the system by the barrel and remove fi^m the bushes the pivot axes 
(knock out the bushes). 

23 . Carefully roll out the system. According to the distance the system 

emerges from under tne supporting sheet the last tube roller should be removed and 
transpositioned. Vihen the gun' system is ■ being removed the vehicle may be moved slowly 
in first speed (gear?). ^ 

On fig. 13 , the foiling out of the gun-system is shown with 
(the use of; the shield and cartridge case-collector. The gun-system 
may be removed without the sideld and cartridge case collector. 

^^1 * The Assembling of the system 

The work is done in the follovring order: 

1. The system is put on the v;ooden linings, set out to size - iGOmm on the 
supporting sheet and is xxlied under the turret until the pivot axes of the 
system coincide with the pivet axes on the turret bracket. 

When assembling, as v;ith :r: srnantlinp , the tube-rollers are transpositioned. 

^ xhc rolling in is dcuo v’lth t;.e help of hoisting tackle or the slow novoment 
01 ^ , vehicle in reverse gear may be used. 

2. Raise the gun-synxoin by the barrel, by manipulation (?) arrange the bushes 
of the pivot axes. ..crew up the bolts and split pin tiiern. 

3- Remove the flooring (bridging). 

4* Remove tne upper fixing; bolts of the rods to the floor of the cupola* Raise 
the turret, remove the right and left rods and blocks* 

Page 1 1 9 

5« Position tne six rixin^.„ bolts oi the ccv©r over the motor (engine?)* 

6. Slowly lov/er the turret, at the same time two persons inside the vehicle must 

observe and ensure that the threaded apertures in the lower turret ring meet the 
apertures in the roof of tli.e bod 5 % 

To simplx-fy this task use is made 01 the conical part of the pawl (rod?) 
intended for joining the sections of caterpillar tracks* 
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The apertures in the lower turret-ring in the specified ]^mtion of the 
turret, nnist coincide with (any?) two of the apertures in the roof of the body, 
situated at a distance of 500D3m near the engine guard* 


7. Place two fixing bolts of the lower turret ring in the central apertures, 
and then all the remainder, tighten the bolts fully and then split pin them. 

8. Remove the right and left struts t 28.273sb-2 and 28*27if8b-2. 


In the apertures of the four bolts fastening the struts to the body roof, 
place four plugs. 


9* Conduct a full assembly in side and outside the vehicle in any desired order. 

CCHMENTS ; 1. In fitting the old gun-system it is essential to replace 
all previous washers on the elevating mechanism. 

2. After fitting the gun-system it is necessary to test the 
eight and bracket of the co— ax machine gun on a target. 

The supply and replenishment of the system DIO-T with fluids and air (is effected 
with?) pump 52 and 055 (pump NVG see fig. 39). Pump 52 and 035 for supply and 
replenishment of the DIO-T system are placed in position on the hatch covers 
of the forward fuel tank. To position the pumps it is necessary to unscrew boQi bolts 
used for fastening the cover, then remove the hatch cover of the forward fuel 
tank. The bolts which have been removed to be used for fixing the bracket of 
the pump item 54-28 1050 (see fig 39). 
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In the reinforced control (guiding?) bracket set pump 52 and O55. Join the 
hoses i All the necessary tasks with the system and the pump to be carried out 
according to the instructions given with every pump. The instructions are 

contained in the box where the pump is stored. <=> 

CCMMENT ; The pump and bracket are contained in the operational kit. 

The Engine 

Changing the Exhaust Pipe and packing the exhaust. 

To ensure access to the exhaust pipes when dismantling them It is necessary tos 

1 . Remove the cover on the radiator, the radiator and the cover on the engine 

(the fluid from the cooling system to be removed in advance). 

2. Remove the ventilator of the combat section together with the bracket and 

oil radiator (it is not necessary to remove the oil from the oil system). 

CCHMENT : V/hen measuring the exhaust packing without dismantling the 
exhaust pipe the engine cover and water radiator need not be removed. 

I . Disroajitling the exhaust pipe and exhaust packing 

1. Remove the durite (?) hoses which join up the ejection pipes. 

2. Remove the exhaust packing from between the meinifold and the exhaust pipe. 

3. Remove the exhaust pipes and carefully clean the flanges on the side and 

the exhaust collectors, and also the flanges of the exhaust pipes if the latter 
are to be replaced - removing soot and carbon deposit. 
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II, Fittipg the Sthaust Pipes 

1, Fit the ejiiauBt pipes with a coppeivasbeBtos lining (washer?) to the side, 
by means of the upper flange, 

2* Fix device 28,2A5sb oh the lower flange of the exhaust pipe, as shown in 
fig,. 14 and then by packing washers between the claws of the exhaust pipe and 
6.^ . . on the side for fastening them, and also placing two copper-asbestos 

linings (washers?) between the side and upper flange of the exhaust pipe, 
achieve parodlelity of the lower flange of the exhaust pipe with the manifold 
flange# A curving of not more than 1 #51001, after the bolts have been fully 
tightened, is peimitted. Under one olaw of the exhaust pipe It is permissible 
to place not more than 3 washers of 1 to 3®® thickness* 

CCMMENTa In fitting new pipes the gap in the fastening claws of exhaust 
pipes may be sawn (down?) to 2*2inm and the gaps (apertures?) in 
the upper flanges to lorn# 

III# Bxhhmt Packing (fij;:* 15 and 16) 

1. Place the packing ring 06*057 and flange 06#0!J5-2 on the bush 06#05^1 
(previously setting the ring catch (lock?) in the opposite direction)# 

To ensure that the flAnge 06#085-2 is aligned in relation to the bush 
06*059^1 (ensuring that the clearance ”a^ on fig* 16 is not less than 1#5oio} it 
Is recoinnonded that a cardboard stidp of 1*8 to 2 bqoi be laid on* 

2. The packing of the asbestos string to be carried out in accordance with the 
sketch on fig* 15* In doing this the asbestos cord is to be wound on to item 
O6.O59-I in even, circular turns* The asbestos cord must be dry and clean. 

The amount of cordi 60 to 70 grams, its diameten 4-6iiin# The tightening of 
the nuts, with the pressure on the asbestos of a supplementary flange is to be 
done in an orderly and even marmer without allowing any bends* After the 
asbestos has been pressed in, remove the supplementary flange and washer 06.22sb 
and adjust the asbestos in such a way that it evenly fills the whole space of 
the recess in the flange and does not intrude on to the face of the flange* 

To remove gaps it is pezmissible to fill them with asbestos cord* After 
adjustment the asbestos must again be pressed in the same manner. 

Page 123: Sketch; Packing Asbestos cord durin^g Exhaust 
“ ■ ' Packing 

Page 124: Sketch; The Joining of the Exhaust Pipe with the 
“ Exhaust manifold 
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To remove the possibility of distortion in the components it is advisable, 
during the second ^'pressing** to change over the two washers 06*22sb (the upper one 
to be put in the place of the lower). After the second pressing of the asbestos 
remove the supplementary flange, the washers 06*22sb and one upper, copper washer 
06.086-5# The remaining copper washer must be approximately level with the 
surface of the flange and the asbestos must protrude above the surface of the 
flange for 1 to 2*5nim, as is shown in fig* 15* 

COMMENT: When tightening the bolts, to avoid possible constrlotion of 

the flanges (06*085-2) with the bushes (06*059-l) it is necessary > 
periodically tb press the* flange, down on the bush. 


/IV. 
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IV> The arrar^emenV machine (fig» 16 ) 

1. Assemble two copper-asbestos ga^ets 06*15sb-1 and fix the exhaust packingf 
in assembly, to the flange of the exhaust pipe. (Clearance **S” nsust not be less 
than 2 iiin in any place in the circumference). 

2. Position regulating (adjusting?) washer 06,090 with the copper asbestos 
washers (lining?) in such a way that the catches (scarves) (folded riba (?)) of 
the washers are directed towards the side. Position and tighten the fixing 
bolts of the exhaust packing to the flange of the exhaust collector. The 
tightening of the bolts to be carried out gradually and evenly, to the full, ovor 
the area (circumference?). 

3 . Bemove the cardboard strip (if centreing has been carried out by cardboard) 
and with wire j5l.5 to 1 , 61001 check clearance **a‘*. The wire must go through the 
whole circumference. 

If necessaryi clearance ’*C^(=»S) is checked in the following way. 

The exhaust packing, v;ithv.jt copper-asbestos washers 06,25ab is 
held by bolts with washer 06 . 09-0 to the flange of the collector 
with bent wire ^2imQ, Clearance is measured. The vfire 
must go freely through to the v/hole circumfei^nco. It 1 b 
advisable to place a standing (?) protruding (?) setting (?) ring 

06,105 on the tod of bush 06.05^1 he Is’ 8h6to>iA"figt 16* ir* the 
rubber setter (washer?) is of less than thickness cardboard to 
be put undto the setter (?). 'in making item O6.I05 from cardboard, 
the latter is. to be 'put on the. bush en whiting (white lead). In 
fitting item 06,105 clearance **0” is^npt subject to control (?) 

V, Fitting removed components and turning over 
of engine 

After completion of the fitting of the exhaust the components which have 
been removed are to he replaced and the engine turned over. 

The turning over of the engine is to be dona in all its performances, the 
first 10 to 15 minutes on minimum revolutions. There should be no flow of 
unrefined (crude) fuel or bursting out of gases from beneath the washers and 
packing (gasket?) rings, 

COMMENT: 1. '<Vhen replacing components, previously on the machine, they 
must be carefully washed in gas oil or kerosine and wiped 
with a rag. In fitting components they should he 
cleaned of the preserving lubricants on them, 

2, Copper-asbestos linings (washers?) must all be changed for new 
ones. 

Page 127 Replenishment of the system with water, oil and fuel 

1 , Replenishment with water 

1 , The replenishment of the cooling system is to be conducted through a special 
funnel with sieve carried in the tank's ZIP. In doing this the vehicle must be 
positioned horizontally (to the eye)* 

2, For the replenishment of the cooling system it is advisable to use clean, 
fresh water (tap, rain or river). The total amount of water v/hich goes Into 
the cooling system consists of about 80 litres. Mechanical adulterations, 
contained in the water, obstruct the pipes, radiators and engine cylinder linings 
and lead to local over heating. 

/Salio 


COMMENT: 
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Notes Setting ring (?) 
seems from 
context to be 
a rubber washer 
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Salle adulterations facilitate the development of scale, impair heat 
circulation and cause overheating of the engine. 

5* recommended that water be added to the cooling systwa and not 

changed entirely. 

4. Replenishment with unheated water to take place down to an air temperature 
of +5 degrees centigrade. 


5* The replenishment of the cooling system in winter conditions (with an air 
temperature of less than 45 degrees centigrade) to be carried out in accordance 
with section "Use of the Heating Systwn" in these instructions. 

6. RMfMBBB ] In the sumner operational period the replenishment of the 
cooling system and its draining is to be carried out with the beater disconnecting 
tap on. After replenishing the system the tap handle is to be turned to the 
"off" position. 

7* After replenishment of the cooling system in the summer period it is 
essential to turn over the engine for three minutes, after which the system should 
be topped up. 

With a fully replenished system the level of water in the filler throat 
(opening?) must reach the beginning of the threads for the plug. 

Page 128 II. Replenishment with Oil 

1 . The replenishment of oil in the tank is effected through a meshed filter in 
the filling opening of the tank with the help of a special funnel, supplied in 


2s For replanifibnient of the oil system in winter and summer use different types 
of lubricant according to Section VI: '*List of fuel— lubricant matezUals of 
special fluidity used in a tank”, of this instructions 

The replenishment of the oil system must be carried out only with clean 
and laboratory tested oil from a sealed container* 

Dirt which finds its way into the oil system causes increased wear of the 
engine parts and premature defectiveness* 

Oil to be poured into the oil tank to the level of the red maik on the 
gauge, which is equivalent to 60 litres. 

The checking of the oil level in the tank to be carried out with a full 
oil system* For this the e^eine should be run, preliminarily, for 3 minutes* 

If necessary, after running tae engine the oil in the tank should be topped up 
or drained. 

Measuring with the gauge to be conducted in such a manner that the gauge 
touches the forward wall of the oil tank and maintains an approximately vertical 
position (see fig. la). 


4. In winter conditions, i.e. with air temperatures of less than plus 5 degrees 
centigrade, the oil tank is to be replenished with oil heated to a temperature of 
plus 80 to 90 degrees centrigade* 

III • Heplenishment with fuel 

The replenishing pump, as a basic official item, is intended for the rapid 
replenishment of oil tanks with simultaneous filtration of the fuel through a 
silk linen (gause cloth?). The replenishing pump is situated in a special box 
situated on the right skelf of the tank* 


/ Page 129 t 


SEC R E T 


Sanitized Copy Approved for Release 201 1/01/19 : CIA-RDP80T00246A028700140001-8 



50X1-1 


Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8 


checking oil level in oil tank 
Page Maintenance of Air Cleaners 

1. Cleaning of air cleaners to he carried out after every 1,000 kilometres of 
running of the tank. 

In winter conditions, when there is snow on the ground the cleaning of air 
cleaners need not be carried out. 


2. The air cleaner cassettes are to be washed in clean diesel fuel in a special 
little bath contained in the operational kit. 

The cassettes may b© washed in any clean container, holding a sufficient 
quantity of diesel fuel. 

3. In the servicing of the air cleaner it is essential to act in the following 
ways 

(a) Unscrew the clamping nuts for a few turns, remove the cover of the air 
cleaner^ 

(b) Unscrew the cassette fastening bolts for a few turns, remove the 
cassette fixing bars; 

(c) Remove cass©tte(s?) ; 

(d) Clean dirt from the internal surface of the air cleaner head and 
cover and wipe vrith dry clean waste rag or clothj 

Do not allow waste rag, cloth or other extraneous articles to fall into 
the trough of the air cleaner; 

(©) All felt washers (linings) to be carefully cleaned of dust and dirt 

and greased with lubricant USs«2 (see list G.b.M.); 

(f) Each cassette to be washed separately and carefully in diesel fuel. 

During the washing process the diesel fuel is to be changed. 

If compressed air is available it is advisable to blow over (through?) the 
casettes after washing. 

(g) After washing, the lower oassette is to be impregnated with diesel 
fuel and the upper and mi *_cl© cassettes with oil MT-16P. After 
washing allow surplus oil to run off. 

CCMffiNT ; To increase the speed of the process of running off the oil 
it is essentials 


1 . That the oil be heated to its greatest temperature and 
also that the flowing off process be conducted in a 
high air temperature. 


2. With a temperature of the surrounding air of plus 15 to 
20 degrees centigrade the period taken for oil to flow 
off, depending on its own temperature, will be as follows; 


Temperature of Heated Oil in degrees 

+60°C 

+80°C 

+100°C 

Time taken, in hours, for oil to flow off 

2 

1.5 

0.5 
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5* Position the cassette at an angle of approiimately 45 60 degs. 

(h) The cassettes, prepared as above, to be placed in the air cleaner 
and fastened with fixing bars. The opposite ends of each bar 
should enter the pockets at approximately the same size. Before 
fitting the casette it is essential to check the correctness of 
seating of all packing washeirs (linings) in their seats. 

(i) Pit the cover and tighten it fully to the head (cap) of the air 
cleaner, tightening the clamping nuts. 

Starting the engine in summer 

Before starting the engine its readiness for starting should be verified. 

This should be done in the following sequence: 

1. Check the level of fuel, oil and water* 

2. Ensure that there are no leaks in the fuel, oil and water pipe joints of 

the machine and engine. Also check the froe-oiovoment of levers (arms?), 

joined to the casing (?) of the fuel pump. 

3 . Check the air pressure in the cylinders which, in summer must be not less 
than 40 atm. 

4* Check the Junction of the suction collectors with the air cleaner. 

5 , Bo not start the engine until all faults and defects have been corrected * 

6 . The engine may be started by two independently operating methods: by 
electric starter (motor) or by an air starting device. The basic starter 
fitting is the electric starter. The air starting device is a reserve 
method. 

Page 133 * 1 • Starting by means of the Electric Starter 

1 . Ensure that the knob of the hand control for fuel supply is positioned 
for disconnection of supply. 

2. Engage the switch of the ’*mass”* 

3 . Place the handle of the fuel distributor tap in the operating position, 
connecting up any group of fuel tanks. In the first instance, exhaust the 
external fuel tanks. 

4 . Release air from the fuel system. To do this it is necessary (having 

opened for 5 10 seconds the air outlet tap situated on the cross beam of 

the body) to pump the fuel with the hand pump. 

5- By brief (5 to 5 second) periods of pressure on the button of the electric 
oil pump, create a pressure oil in the system of not lass than 3 atm. Then 
release the button and for 5 'to 5 seconds press simui tanocusly on the electric 
oil pump and starter, In this way rotating the crank shaft a few times with 
supplying fuel. 

pinMMBER ! The electric oil pump may be held in the engaged position 
for not more than one minute. 

6 . Confirm that the KPP crank is in the neutral position. 

7* Press the main clutch pedal to the full. 

8 . Put the fuel supply pedal into a Mlf-presaed position. 

9 . Press the electric starter button for 2 to 5 seconds. 

10. As soon as the engine starts, release the electric Starter button arid’ smoothly 
release the main clutch pedal. 
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Page 134 

Inmediately after starting it is not advisable to allow the engine to 
develop more than 700 to 600 revs per minute, * 

12# With an air temperature of less than plus 5 dg® centigrade it is forbidden 
to start an engine which has been standing, without prior pre-heating, 

II* Starting by means of the Air Starter Device 

1* Make preparations for starting as is described in lines above, 1 , 5 , 4 , 5 , 

6 , 7f 8 para I C*Starting by means of the Electric Starter*')* 

2, Open the air cylinder valvo. 

3* Quickly open the by-pass (passage?) tap* 

4* As soon as the engine starts, shut the by— pass tap and cylinder valvo and 
smoothly release the main clutch pedal* 


During the period of air passage the air pressure reaching the air 
distributor must not be more than 90 atm and not less than 40 atm* 

5 . Stop the engine, as described above in points 11 and 12 of para I "Starting 
by means of the Electric Starter". 

Ill* Warming-up the Engine 

1* After starting’ it is necessary to follow the instrument readings* 

In tho first minutes of engine running the oil pressure is usually 
appreciably higher (particularly in winter) ohan after warming-up* 

After starting, the oil pressure must be not less than 2 atm on minimum 
steady rotation. If the instruments show an insufficient oil pressure, tho 
engine must at once be stopped and the cause ascertained. 

2. After starting the engine should be well warmed up so that the water and 
oil should heat to the appropriate temperatures. 

3 . The warming-up of the engine after starting should be done gradually and 
steadily in free running (idling) at a rate of 700 to 8 OO revs a minute, with 
a gradual stepping-up to 1200 to I 6 OO revs a minute until the temperature of 
the outflowing oil and water reaches plus 40 degrees centigrade. .Vhen this 
temperature has been reached the vehicle may be put into motion in low gears. 

The engine may be loaded (?) only after it has been warmed up. 

The engine is considered warmed-up and ready for normal use in all gears 
when the temperature of outflowing water and oil is plus 55 degrees centigrade, 

4* The starting of the engine in \’7inter conditions must be done in full 
conformity with the instructions in section; "Use of the pre-heating system" in 
this instruction. 


136 . X. Adjusting the co-ax mounting for normal fire (combat?) 

v/ith the aid of a control- testing target (Y^ithout ranging fire) 


V/ith the aid of a control— testing target only those machine guns can be 
adjusted for normal fire (combat?) as have in their log books ? a control- testing 
co-ordinate. The order of adjusting is as follows; 
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1 ♦ At a distance of 40 metl^s from the muzzle opening of the machine gun 

place a board with crossings marked oh it in accordance! with the control- 
testing co-ordinates# 

2. With the aid of the aiming mechanism co- relate the central, sc^uare of the 
sight T Sh with the square on the hoard# 

3# Conduct observation through the Kh P (Cold Ranging Pipe) situated on 
the barrel bore of the machine gun (or through the barrel bore) and if 
the crossings of the T Kh P coincide with the crossings on the board 
then the machine gun is in a condition, adjusted to normal firing (combat?)# 

If the crossings do not coincide then it is essential to adjust for the 
co-relation of the crossings 7/ith the help of the testing mechanism of the machine 
gun# 

COMMEOT t When conducting observation through the machine gun barrel 
(instead of the T ICh P) it is essential (without removing 
the machine gun) to disconnect the plug joint, separate the 
back plate and bolt, remove the moving parts of the machine 
gun and place in the cartridge chamber an empty cartridge 
case with a small aperture in the centre of the cap. If, 
when this is done, the crossings on the target are visible 
in the centre of the barrel aperture: then the machine gun is 
in a condition, adjusted for normal firing (combat?). If 
this is not so then it is necessary, with the aid of the 
testing mechanism to adjust the machine gun in the direction 
of the crossings on the target# 

Pa^e 137 * Adjustment of Anti-Aircraft Mountings D Sh K 

for nornal firing (combat?) with The aid of a control- 
testing target (without ranging fire) 

With the aid of a control- testing target only those machine guns can be adjusted 
for normal fire (combat?) as have in their their log books a control- testing 
co-ordinate. The order of adjusting is as follows: 

1 # At a distance of 40 metres from the muzzle opening of the machine gun place 
a board with crossings marked on it in accordance with the control-testing 
co-ordinates. 

2# In the barrel bore of the machine gun place a T Kh P (Cold Ranging Pipe) 
and with the aid of the aiming mechanian co-relate the crossing on the T Kh P 
with the crossing of the Sh K” on the board, after which the mounting is to 
be locked. 

3* If on looking through sight K 10-T the crossing on the sight coincides with 
the '*K10-T^’ crossing on the board, then the machine gun is in a condition, 
adjusted for normal firing (combat?)# 

If the required co- relation is not obtained it is then necessary, with the 
aid of the testing mechanisn of sight **K10-T**, to make the crossings coincide. 
Note : The teim used here 

caawka is however, more XII. Maintenance and Use of **BDSL-5** ou the Vehicle 

likely to be a 

colloquialism of a chess pawn or 1 • Purpose and brief description 

draughts (checkers) piece# 

The fitting Sh-5*’ (barge Smoke on the vehicle is designed for setting 
up a smoke screen# 

On the vehicle 2 smoke ‘'dischargers” are fitted (see fig 33) on the stem 
plate by the left and right sides of the body and the smoke outlet valve must 
be directed to the rear. Each discharger is fixed on a bracket by two steel 

/ bands 
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'bands'f having an adjusting screw, and a mechanical look (catch?). The mechanical 
lock {see fig 34) serves to eject the smoke discharging from the vehicle and is 
brought into action hy a cable, leading to a lever (handle?) in the combat section, 
fastened to the sides (left and right). 

The lock consists of a body (frame?), pawls, rotating on an axis, a catch 
to which is joined the cable, of a fabric covering to protect the lock from dirt 
and dust • 

Sli-5** is 'brousht into action by the Ignition of electric fuses screv/ed 
into the discharger, by engaging a button positioned on the Sh— 5” panel 

situated on the left side by the engine guard* 

The right button ignites the right discharger and the left the left. The 
branch boxes for the switching of the electric fuse leads of the "BD Sh 5" is 
situated on brackets, to which the dischargers are fastened. 

The plan of the electidcal eQuipment of '*BD oh“5” i® fig. 23 • 

2, Action of the BD Sh-5 

The setting up of a smoke screen is effected by^ ignition of the electric 
fuse of the discharger on a moving or static vehicle or by dropping the ignited 
discharger from the vehicle. 

The ignition of the 3D Sh-5 is effected by the gunner or the vehicle 
commander by engaging the button. 

The smoke screen can be set up simultaneously from beth discharger or from 
each one separately. 

To drop the "ED Sh-5" from the vehicle it is necessary to pull the cable 
by means of the lever situated on the sides (right and left). 

The dischargers on the right side is ejected by the gun loader, on the left 
side - by the gunner or commander. 

3. Maintenance 

(a) Before setting up the "BD Sb-5, check the condition of the band with 
(and?) screws and electric cii'cuits, leading to the branch (junction?) 
box of the <D Sh-5”« 

The lock .:*ancL box must be carefully cleaned of dirt, snow 

or ice. 

(b) Check the worKin. of the stop (catch?) and pawl. 

v;hen the stop is dra^vn out (?) the pawl should rotate freely on its axis. 
The action of the spring the calle from (?) the stop (catch?) should return to 
its original position. Before each journey it is essential lo check the 
effectiveness of the fastening of the "BD Sh— 5” 
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me tractions ror tiie uivxnp; Suit 

I« Piarpose of tlie (’®Hydro-ovorallD” ) diving suit 

The "TU-I" io meant; 

(a) to protect the diver cOD 5 >letely frera the vmter and to create 
favourable concHtions for normal uork under r 7 ateir; 

(b) to protect tlie diver's body from the cooling influence of the 
water; 

(c) to protect tiie diver f^m possible injuries by objects which 
he nd^t meet while \7orking under water. 

II# The Construction and Ilain Parts of the Livinp: Suit 

The is the inain part of the li^t diviiig eqiii| 3 nent* 

It consists of:- 

(a) overaJLls with a helmet and face— guard, rubber boots 


and cuff s 1 piece. 

(bj rubber bands 2 pieces. 

( c ) three lingered rubber gloves ......... oo 1 piece . 

id) rubber braids 2 pioces. 

(e) bag i‘or keepiiig and carrying the diving ouiit 1 piece. 

(aee fig. ICo.i). 


ihe xU— I suit is inaue ol a special ruboerized strong laaterial, impervious 
to air and water. 

The otiier parts nai^ly: *aelri'ot vTit'i '^ace— ,gu£:rd, bands, gloves, braids, 
valves are rnaae (f a special elastic rubber. 

In fehe top front part of the ’’TU-I" suit a juibler ccllat' (called "Appendix”) 
is fixed. It selves to put on the suit. 

The sleeves have irbber .tnfr, tjt.ich fit tig’ tly roun^" tlie diverts ui'ista. 

Should the diver have to won in winter, or, in general, in lorw teirperature 
of the air and water nbber gloves *.dgi.t be gluea to the sleeves. 

In the suit's shoulders excesL: air escape v:J.ves ai’e fixed to drai? tlie air 
out of' the suit. 

Special patches are fixed to tit sleeves and trousers of the suit to protect 
knees and elbovTs, 

These serve to strengthen tl.ose prrts of the overalls which are mostly exposed 
to wear. 

There are rubber boots solidly attached fx) the bottom of the suit's trousers. 
These boots protect the diver's feet from v.:atei-, biiiises and other injuries vidlst 
he is under water. 

In order to keep the divor steady speciai. lead insoles, each weighing up to 
2 my be put inside tlie boots. These 3.cad soles are not included in the 

diving suit set. 

The top part of tlie suit ”TU-1 ” consists of tiie helmet with face guard, niade 
of a .special elastic rubber which insulates t; : '^iver's head. 
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In tlie front part of this helmet-cmsk isetal ringed glasses are raoimted and 
a charging point TTith nut io fixed, leading to the valve box of the breathing 
apparal^s. Inoide the helriot a Eouthploce is fixed to the end of the charging 
point which the diver keeps in his mouth while breathing* 

In the space adjoining uiv^ar’s ears the helicet has rubber hemispheres with 
excess air escape valves and ac^al canals connecting the hend spheres with the 
front part of the helmet* 

The hemispheres and the canals ore intended to adjust the air pressures in 
the outer part of the ear, the nasopharyax and to protect diver's ear-drums from 
excessive pressure as a result of the :lifferciice in air pressure, 

III* Preparing i^iving Suit “TU-I” for use by Diver 

It is essential to remeinber tliat a diver's acciuent free working depends to 
a great extent on the prop^ preparation of the diving suit; therefore the 
following basic rules should be observed: 

(a) the diving suit must fit the diver's hei^.t; 

(b) it must in any case be thorou^ily inspected and tested; this refers 
particularly to the searas, the tnatcrial's state of repair i*;ainly on 
the spots of laaxiLium wear (Knees, elbows, groin, en>-pits). The 
state of tiie ejccees air escape valves r^ruct he tnorou{^ly checked. 

Ko iiibbor rou^iening or other oefccts of tlie air escape valves should 
be alloT;ed; tlieir rubber met rdlwnys be clean and elastic; 

(c) The mouthpiece and tlie face-aiarci must be carefully cleaned of c^ust 
and dirt and disinfected with alcohol. 

IV. Laintcnancc and Koepinr: of the Dlylnn; Suit 

On completion of t^ie diver's work his diving cxiit cnost be carefully cleaned 
of mud, aUt, grease spots, etc. It is therefore recorimanded to wash the entire 
suit with soap and f'resh v.uter. On the inside the helmet and boots only rre 
washed. 

Jlaviiig thoroughly \-ashed ti c diving suit one should hang it up in order to oTj 
it and leave it so until the diver's next descent under the water. 

ilie virtx\}T of tliC suit sliovld be done in a sha<^ place. It is strictly 
forbidden to keep these suits rear heating apparatus. 

T*ie plice where divli;,_, suits are kept should satisfy demands for keeping 
rubbei' goods; namely tixe tenperature of the air should not fall below + liOr 
rise above + 20^ ceiitigrade. 
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Fia. 1 



1. Helrnet with faoe-guard 2. Rubber hemispheres 
3. Excess air escape valves 4» Charging point 
5. Glasses 6. Braid 7* Appendix 8. Elbow-protectors 
9. Guffs 10. Knee -p rote ctoss 11. (Ankle ) -boots 
12. Rubber band. 
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